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Objectives and outline of the thesis 
 
?
 
Preface  
This doctoral research has been performed within the framework of the European Integrated Project Veg-
i-Trade, which has been funded during 2010-2014 by the European Union as part of the Seventh Framework 
Program (FP7) for Research and Technological Development (www.veg-i-trade.org, grant agreement no 
244994). The overall strategic objective of Veg-i-Trade was to identify the impact of anticipated climate 
change and globalization of trade on food safety of fresh produce and derived food products. The project 
focuses on microbial safety (enteric bacteria, viruses and protozoa) and safety related to pesticide residues 
and emerging mycotoxins. This doctoral research has been part of the research activities performed within 
two of the main pillars of the Veg-i-Trade project namely: 1) mapping of the economic structure and 
organization of the fresh produce supply chain at European and global levels and 2) development and 
validation of diagnostic instruments as a tool for the systematic assessment of the performance of Food 
Safety Management Systems (FSMS) in the fresh produce chain. The pillar for mapping of the economic 
structure and organization of the fresh produce supply chain concentrated on identifying the production and 
trade trends (import/export quantity/value) of important fresh produce products for selected countries at 
both the EU and global levels. Various chain actors and their roles were identified particularly at the micro- 
meso- and macro-levels in terms of organization structure of the fresh produce supply chain. Assessing 
practices of current FSMS for fresh produce in relation to their actual chemical and microbiological food 
safety performance from a broader non-European perspective has been covered specifically in the second 
pillar under which this doctoral research resorts.  
For the present doctoral research, data collection was performed in two East African countries namely 
Kenya and Uganda and it was funded by IFS (International Foundation for Science). The East African 
Community (EAC) is one of the leading regional economic organizations in the Sub-Saharan Africa, yet 
except Kenya, the rest of its member states (Uganda, Tanzania, Rwanda and Burundi) are still among the 
least developed countries in the world. The economies of the EAC member states depend on non-traditional 
export agricultural products like fresh produce among others (World Bank., 2008). In particular, the EU 
has always been EAC's major fresh produce export market but this status quo depends on whether the East 
?????
?
African Community member states can successfully meet the unprecedented requirements to guarantee that 
food safety is uncompromised. However, the majority of the stakeholders in the EAC fresh produce sector 
are still smallholders who commonly lack resources, facilities, technical and administrative capacities 
needed for compliance (Okello and Swinton, 2007b; UNCTAD, 2008). Besides, they operate under 
inadequate food safety regulatory frameworks that are too weak to empower stakeholders comply with food 
safety and quality standards imposed by importing countries (Kussaga, 2014; Nguz, 2007). In the present 
research the focus will be on these two East African countries with different export platforms for fresh 
produce in the European Union: Kenya with green beans having a stronghold in the premium EU fresh 
produce export market and Uganda with hot peppers having a stronghold in the wholesale EU fresh produce 
market. Although quite similar in terms of geographical location, export destination and climatic conditions 
(i.e. tropical climate with increased risk of crop pest and disease pressures), the question arises why these 
two countries have contrasting features of food standards certification level, economical trade values and 
adoption of good agricultural practices, thus rendering the comparison of the performance of their 
respective FSMS in their fresh produce supply chains interesting (figure 0.1). The top vegetable export 
supply chain of each of two countries is green beans in Kenya and hot peppers in Uganda. 
  
EU FRESH PRODUCE MARKET 
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Figure 0.1: Research question scheme on green beans in Kenya and hot peppers in Uganda  
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• Kenya and Uganda were both colonized by the British  
• The two nations got the independence at almost the same time (Uganda 1962 and Kenya 1963). 
• Both are member states in the East African Community 
• Same geographical location in East African region and  neighbor to each other 
• Have same climatic conditions and same  crop pest and disease pressures in production 
• Both depend mainly on small holder farmers in production 
US$ 55.8 
million export 
value?
US$ 0.5 million 
export value?
????
?
The green bean subsector in Kenya and hot pepper subsector in Uganda 
Many countries in Africa (and other developing areas) have begun producing more non-traditional 
agriculture products (fruits and vegetables, flowers and other horticultural products) in an effort to diversify 
their agricultural exports and increase foreign exchange earnings compared to traditional agriculture 
products (coffee, tea, cotton and sugar). Kenya and Uganda are among the Sub-Saharan African countries 
relevant in fresh fruits and vegetable production and exportation countries. However, Kenya has the longest 
experience with exports in fresh fruits and vegetables compared to Uganda. In 2013, Uganda’s hot pepper 
export value totaled about US$ 0.5 million (UEPB, 2013a) compared to Kenya’s green beans which had a 
turnover of US$ 55.8 million in export value (FAOSTAT, 2013a). Since the 1990s, exports in both countries 
have increased but with significant erratic trends for the hot pepper exports in Uganda which have been 
fluctuating more than green bean exports in Kenya (Figure 0.2). 
a) Kenya green bean exports        b) Uganda hot pepper exports 
                 
Figure 0.2: Export value trends for Green beans in Kenya and Hot peppers in Uganda 
Source: FAOSTAT database by FAO 2014. 
 
Kenya 
Kenya exports green beans almost exclusively throughout the year to the international markets especially 
the EU market. Kenya’s green bean industry is one of the oldest in Africa. It started in the 1960s and 
expanded rapidly during the 1980s and 1990s (Henson and Humphrey, 2010; McCulloh and Otta., 2002; 
Okado, 2001). The expansion in trade slowed down in the 1990s as the industry adjusted to the imposition 
of the international food safety standards but has since recovered and even increased its volume of exports. 
The domestic market is supplied with non-export oriented seasonal production and the discards of the export 
oriented early production. More than 90 percent of the green beans produced in Kenya are exported to 
regional and international markets while 10 percent is for the domestic market consumption. Kenya 
traditionally channels virtually all of its green bean exports to Western Europe, with very small quantities 
???
?
going to Australia/New Zealand, South Africa, and Dubai. The bulk of the exports go to the UK, Holland, 
France and Germany. The UK is still the biggest market for Kenyan vegetables absorbing more than 60% 
of Kenya’s green beans per year. Within the UK, the leading retailers of Kenyan beans are Waitrose, Tesco, 
Marks and Spencer, and Sainsbury’s. These major retailers control the major share of fresh export business 
especially in the UK. Indeed, retailers/supermarkets control 70% of the Kenyan green bean trade and 100% 
of the high-care pre-packed “ready to eat” fresh vegetable trade in general. The majority of the leading 
European retailers have developed very stringent standards relating to fresh produce safety, among others. 
They have subsequently passed on these standards to sourcing agents or suppliers in developing countries 
(Okello et al., 2011; Okello and Roy, 2007; Singh, 2002).  
Uganda 
Hot pepper (Scotch Bonnet) is considered as Uganda’s top export vegetable product and is a high value 
crop. The hot pepper subsector in Uganda involves various actors who participate in labor-intensive 
activities associated with production, harvesting, grading, sorting, transportation and marketing of the 
vegetable. The subsector is an important source of employment and is dominated by small holder farms all 
over the country (Luz Diaz Rios et al., 2009; Ulrich et al., 2007). Most production for hot pepper in the 
country is geared towards the export market. There is no minimal processing of hot pepper as a pre-cut 
vegetable.  RECO industries, is the only food company that makes sauce products out of it. The hot pepper 
subsector uses three existing channels for marketing; local/domestic market (2%), regional market (8%), 
and export market (90%). Fresh hot pepper exports from Uganda are targeted for ‘ethnic’/immigrant 
wholesale markets in Europe especially in the UK, Belgium, Netherlands, Spain and France which 
practically have no official attention to pesticide residues, product traceability, or other parameters which 
have become increasingly important in the more mainstream segments of the EU fresh produce market or, 
more specifically, for sales channeled through the leading supermarket chains (Luz Diaz et al., 2009).  
So, both countries have a high potential for exporting fresh produce but they reveal different export numbers 
(Kenya’s green bean US$ 55.8 million verses Uganda’s hot pepper US$ 0.5 million in export value). 
Moreover, they deal with different customer demands, (i.e. the very stringent retail requirements (Kenya) 
versus the less demanding ethnic/immigrant wholesale market (Uganda)) on food safety management 
systems and agricultural practices. 
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?
 Research objectives 
Thus far, few studies concerning production, trade, organization of the supply chain and Food Safety 
Management Systems (FSMS) for fresh produce, have concentrated specifically on Sub-Saharan African 
countries, which is exactly the gap in contemporary knowledge this study aims to bridge. The overall 
objective is to study the modalities and incentives for implementation of Food Safety Management Systems 
in two East African neighboring countries both at farm and trade level in the fresh produce supply chain.  
The scope of the study is the East African Community with specific focus to the green bean and hot pepper 
chains in Kenya and Uganda respectively in view of their export trends in the global fresh produce market. 
The specific research objectives of the study were as follows; 
? To determine the economic relevancy of the East African Community in the global fresh produce 
market; and the fresh produce export performance of Kenya and Uganda compared to other EAC 
member states. 
? To examine the impact of the organization of the fresh produce supply chain on the adoption of 
FSMS in the hot pepper chain in Uganda. 
? To analyze the influence of food safety standards certification on the level of performance of FSMS 
in the green bean and hot pepper chains in Kenya and Uganda. 
? To compare the performance of FSMS along the green bean and hot pepper chains in Kenya and 
Uganda.  
? To evaluate the relevancy of food safety standards in the fresh produce sector(s) in Kenya and 
Uganda in view of food sovereignty. 
Figure 0.3 presents the positioning of the different chapters relative to the present research framework. 
Chapter 1 provides review of scientific literature on various exploratory insights about the fresh produce 
sector and builds further into the organization of the fresh produce supply chain, and food safety in the fresh 
produce sector. The aim of Chapter 2 was to assess the impact of the organization of the fresh produce 
supply chain towards the adoption of FSMS in the hot pepper chain in Uganda respectively. Chapter 3 
continues with Food Safety Management Systems in the fresh produce sector. It provides a descriptive 
analysis of concepts on Food Safety Management systems, FSMS diagnostic tools, use of FSMS diagnostic 
tools in the fresh produce sector. Validation of the constructs related to FSMS diagnostic tools in the EU 
and global contexts is provided. Chapter 4 assesses the effect of food safety standards certification on the 
level of performance of FSMS in the green bean and hot pepper chains in Kenya and Uganda respectively. 
The aim of Chapter 5 was to study the performance of food safety management systems in fresh produce 
supply chains in East Africa, including the shift in performance from cultivation towards trade activities. 
As multiple stakeholders are involved in the fresh produce chain, all setting requirements to the organization 
?????
?
of the chain and product safety/hygiene, opinions on barriers and opportunities of standards are investigated 
and discussed (Chapter 6). Finally, Chapter 7 provides the general discussion and conclusions. The most 
important findings of this doctoral research are discussed; and conclusions, implications and 
recommendations from the different research parts are tied together. 
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Summary 
 
Owing to its evident benefits on human health, fresh produce has become a major transformation in the 
composition of agro-food exports from developing countries, with a rapid expansion in high value non-
traditional agro-food products. Food safety in the fresh produce trade (fresh fruits and vegetables) has 
become a concern because of the degree of manipulation of the produce throughout the entire supply chain, 
the high perishability, thus, susceptibility to damage and disease during the pre- and post-harvest; and the 
stringency of standards and regulations in developed countries. This doctoral research has been performed 
within the framework of the European Research Project Veg-i-Trade. The overall objective of the research 
was to improve the understanding of the cross-country differences in the production and trade trends of the 
fresh produce as well as a comparison of modalities and incentives for implementation of Food Safety 
Management Systems (FSMS) in the supply chains at both farm and trade level(s) in the two East African 
neighboring countries (Kenya and Uganda). This PhD thesis is structured using a conceptual framework 
based on three levels of the organization of the fresh produce supply chain (micro, meso and macro) and 
application of the FSMS diagnostic tools for primary production and trade. Both qualitative exploratory 
(focus group discussions) and quantitative conclusive (FSMS assessment surveys) studies were conducted, 
with secondary and primary data input. 
Cross-country differences between Kenya and Uganda in production and trade trends of fresh produce, 
organization of the fresh produce supply chain at micro, meso and macro levels, FSMS performance at farm 
level, FSMS performance along the chain and opinions on?fresh produce food safety and quality standards 
are studied. 
The three largest producers of fresh vegetables in the EAC are Tanzania (36%), Kenya (30%) and Uganda 
(17%). Kenya has exceedingly performed better than the rest of the EAC member states in export value 
with a share of 61% compared to Uganda with 9%. Green beans are the top export vegetable crop in Kenya 
with US$ 55.8 million in export value in 2013. In Uganda, hot peppers are the top export vegetable crop 
with US$ 0.5 million in export value in 2013. Export trends for green beans in Kenya have increased 
steadily over the years compared to the more fluctuating export trends for hot peppers in Uganda. 
The organization of the fresh produce supply chain at the micro, meso and macro levels in Kenya is more 
established and developed compared to that of Uganda. At the micro level, the farmers and exporters in 
Kenya have bigger and modern facilities, apply modern farming systems, consolidated into producer groups 
and are more knowledgeable in good farming practices unlike the case of Uganda where farmers and 
exporters are still at the small scale level with more subsistence farming practices and with limited modern 
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facilities and knowledge on good farming practices. At the meso level, Kenya has more established and 
specialized supportive structures and agencies which empower farmers and exporters to comply with food 
safety requirements and to be competitive in the export market than in Uganda. At the macro level, Kenya 
has a more developed food safety legal framework to regulate the fresh produce sector on food safety issues 
compared to the case of Uganda which is still at the draft stage of developing its legal food safety frame 
work. 
Certification of food safety standards has a positive role towards the maturity level in the performance of 
FSMS at farms in developing countries. Results show that in Uganda, non-certified hot pepper farms 
revealed only a ‘basic level of control and assurance’ activities in their FSMS which was not satisfactory 
enough to obtain a good system output. On the other hand, the certified green bean farms in Kenya had ‘an 
average-advanced level’ which resulted in a good system output. 
Pressures and forces from the global markets transmitted through the broad food safety regulation and 
enforcement networks have an important bearing on the performance of food safety management systems 
along the fresh produce chains in developing countries. Results show that in Uganda, the performance of 
FSMS at farm and trade levels along the hot pepper chain is the same with a basic systems output while in 
Kenya, the green bean chain shows a shift in the FSMS performance from an average systems output at 
farm level to an average-advanced systems output at trade level. 
Overall, results on opinions about fresh produce food safety and quality standards reveal that stakeholders 
in the fresh produce sector in Kenya had a ‘proactive’ perception towards food safety standards while those 
in the fresh produce sector in Uganda had a ‘reactive’ perception. The demanding role of private standards 
and EU legislation was highlighted and they were perceived as the most costly and difficult to implement 
compared to the rest of the world by stakeholders in both Kenya and Uganda. However, there are stronger 
opinions of Kenya concerning the cost and difficulty to implement private standards and EU legislation 
than Uganda because Kenya’s exports are targeted to the premium markets in the EU. 
  
Future research is recommended, particularly focusing on (i) other EAC member countries (not only Kenya 
and Uganda); (ii) specific FSMS assessments for both fresh fruits and vegetables production with 
destination in the EAC rather than top export vegetables in order to guarantee also food safety in the 
domestic supply chain; (iii) a detailed assessment of the role of micro, meso and macro organization levels 
of the supply chain towards the implementation of sustainable FSMS practices for fresh produce in the 
EAC; (iv)  the use of the obtained results from a broader FSMS sector assessment of the EAC fresh produce 
so as to design detailed guidelines for possible enhanced improvements of the performance of the FSMS  
in the fresh produce sector in the EAC. 
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Samenvatting 
 
Verse groenten en fruit zijn gezonde levensmiddelen en zorgden voor een belangrijke transformatie in de 
samenstelling van de agro-voeding export vanuit ontwikkelingslanden, met een snelle groei in 
hoogwaardige, niet-traditionele verse groenten en fruit. Voedselveiligheid in de handel van verse groenten 
en fruit is een belangrijk aandachtspunt door de verschillende manipulaties van de levensmiddelen doorheen 
de ganse aanvoerketen, de snelle bederfbaarheid en dus de gevoeligheid voor schade en ontwikkeling van 
micro-organismen gedurende voor- of naoogst periodes, dit alles resulterend in strenge standaarden en 
wetgevingen in de importerende landen (vaak ontwikkelde landen). Dit doctoraatsonderzoek werd 
uitgevoerd in het kader van een grootschalig Europees onderzoeksproject Veg-i-Trade. De algemene 
doelstelling van het onderzoek is om de verschillen tussen landen te identificeren en begrijpen inzake de 
productie en handel van verse groenten en fruit alsook de modaliteiten en initiatieven voor de implementatie 
van Voedselveiligheidsborgingssystemen (VVBS) in de producerende (primaire productie) of 
verhandelende bedrijven (export georiënteerde bedrijven) en dit in twee naburige landen, Kenia en 
Oeganda, beiden behorende tot Oost Afrika. Dit doctoraatsonderzoek is gestructureerd volgens een 
conceptueel onderzoeksmiddel gebaseerd op niveaus in de organisatie van de verse groenten en fruit 
aanvoerketen (micro-, meso- en macroniveau) en heeft gebruik gemaakt van de VVBS diagnostische tools 
voor de primaire sector en de handel in verse groenten en fruit. Zowel kwalitatieve explorerende (via focus 
groepsdiscussies) als kwantitatieve studies (VVBS beoordelingsstudies in individuele bedrijven) werden 
uitgevoerd voor de data verzameling, resulterend in primaire en secundaire data die verwerkt en onder 
discussie gebracht werden. De verschillen tussen Kenia en Oeganda inzake trend van productie en handel 
van verse groenten en fruit, de organisatie van de keten op micro-, meso- en macroniveau, het niveau van 
VVBS op landbouwbedrijven, het niveau van VVBS doorheen de keten en opinies door stakeholders op de 
gangbare voedselveiligheid- en kwaliteitsstandaarden werden onderzocht. De drie grootste producenten van 
verse groenten binnen de Oost Afrikaanse Commissie (OAC) zijn Tanzania (36%), Kenia (30%) en 
Oeganda (17%). Kenia heeft de beste exportwaarde binnen de OAC met 61% aandeel, terwijl Oeganda 
slechts 9% aandeel heeft. Groene bonen zijn het top exportproduct voor Kenia met 55,8 miljoen US$ in 
exportwaarde voor 2013. In Oeganda zijn groene pepers het top exportproduct met een exportwaarde van 
0,5 miljoen US$. De exporttrend van de Keniaanse groene bonen zijn de laatste jaren systematisch gestegen 
terwijl variabele exportgroei aanwezig is voor Oeganda inzake groene pepers. De organisatie van de verse 
groenten aanvoerketen op micro-, meso- en macroniveau in Kenia is meer ontwikkeld en aanwezig in 
vergelijking met Oeganda. Op microniveau, zijn er grote en moderne productiebedrijven en handelaars, met 
moderne en up-to-date teelttechnieken, geconsolideerd in producentengroepen en samenwerkingen die 
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meer vertrouwd zijn met goede landbouwpraktijken in vergelijking met Oeganda, waar zowel 
landbouwbedrijven als handelaars op kleine schaal opereren, met eerder traditionele landbouwtechnieken 
en een beperkte aanwezigheid van moderne faciliteiten en kennis inzake goede landbouwpraktijken. Op het 
mesoniveau heeft Kenia sterke en gespecialiseerde ondersteunende structuren en agentschappen die de 
landbouwers en handelaars ondersteunen om met de strenge voorwaarden inzake voedselveiligheid te 
kunnen voldoen en te kunnen exporteren naar een competitieve markt zoals in Europa. In Oeganda 
daarentegen ontbreek de mesostructuur waardoor er geen ondersteuning is om te kunnen voldoen aan de 
strenge normen. Ook op macroniveau heeft Kenia een goed uitgebouwd wettelijk kader en structuren om 
bedrijfscontroles en productcontroles te kunnen uitvoeren, terwijl in Oeganda deze nog steeds aan het begin 
van uitwerking en invoering staan. Het onderzoek toonde ook aan dat de certificatie voor (commerciële) 
voedselveiligheidsstandaarden een positieve invloed had op het niveau van een 
voedselveiligheidsborgingssysteem (VVBS) aanwezig in de landbouwbedrijven in ontwikkelingslanden. 
De resultaten van de interviews met landbouwers tonen aan dat niet gecertificeerde bedrijven in Oeganda 
hun controle- en borgingsactiviteiten in hun VVBS op een basisniveau uitvoeren of dat ze soms zelfs 
helemaal niet aanwezig zijn. Deze situatie resulteert in een outputniveau dat onvoldoende en ongekend is. 
De bedrijven weten dus niet ofdat ze goed of slecht bezig zijn inzake de bewaking van voedselveiligheid. 
Terwijl de gecertificeerde landbouwbedrijven in Kenia een gemiddeld tot geadvanceerd niveau behalen 
resulterend in een goede systeemoutput. De druk en kracht van de wereldmarkt vertaald in de bredere 
wetgeving inzake voedselveiligheid en implementatie netwerken (vb. laboratoria, auditbureau’s, etc.) 
hebben een belangrijk impact op de werking van de VVBS langsheen de verse groenten en fruitketen in 
ontwikkelingslanden. De resultaten van het onderzoek gaven weer dat in Oeganda de performantie van de 
geïmplementeerde VVBS op landbouwbedrijven en in de handelsbedrijven op eenzelfde (basis) niveau is. 
In Kenia, waar de handelaars in nauw contact staan met de veeleisende afnemers van de Europese markt, 
zien we het niveau van VVBS toenemend in de handelsbedrijven in vergelijking met de landbouwbedrijven, 
die verder in die aanvoerketen zitten. De resultaten betreffende de opinies van de stakeholders, in contact 
met landbouwers en handelsbedrijven, inzake de geldende wettelijke en commerciële standaarden 
resulteerde in de conclusie dat in Kenia een pro-actieve houding wordt aangenomen terwijl in Oeganda een 
eerder reactieve houding aanwezig is. De veeleisende rol van commerciële standaarden en de Europese 
wetgeving werd belicht en deze werden gepercipieerd als de meest kostelijke en meest moeilijke 
standaarden om te implementeren ten opzichte van nationale en andere internationale standaarden. En dit 
zowel door de stakeholders in Kenia als in Oeganda.  
Verder onderzoek wordt voorgesteld om (1) andere landen behorend tot OAC ook in dergelijk onderzoek 
mee te nemen, (2) beoordeling van het VVBS uit te voeren in bedrijven actief in verse groenten- en 
fruitproductie in de OAC met bestemming de lokale markt en niet de (top) exportproductie om zo ook de 
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voedselveiligheid te verbeteren voor producten op de lokale markt, (3) gedetailleerd onderzoek van de rol 
van organisaties in het micro-, meso- en macroniveau in de keten in relatie met de uitbouw en implementatie 
van een VVBS in OAC en tenslotte (4) de bekomen resultaten te verwerken in een breder plan van aanpak 
om de performantie van VVBS in de verse groenten en fruitketen (primaire productie en verhandeling) in 
OAC te verhogen om zo exportmogelijkheden te verbeteren alsook de veiligheid van de lokale markt meer 
te kunnen garanderen. 
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1.1 Introduction 
Fresh produce are agricultural products and especially fresh fruits and vegetables as distinguished from 
grain and other staple crops (NCECA, 2009). Fresh fruits and vegetables are likely to be sold to consumers 
in an unprocessed (raw) form and in developed countries are becoming more popularly consumed in ready 
to eat form (Ragaert et al., 2004). Currently, there is an increase in international trade with respect to fresh 
fruits and vegetables (FAOSTAT, 2014). The following sections give a detailed description about types of 
fresh produce products, consumer preferences and consumption information. 
 
1.1.1 Types of fresh produce 
There are two type of fresh produce namely; fresh fruits and fresh vegetables.  
Fresh fruits are in broad terms defined as, “Edible reproductive bodies of seeds for plants that usually have 
sweet pulp associated with the seeds” (Keller, 2002). Also, botanists have defined fruits as ripened ovaries 
along with their contents and adhering accessory structures. Fruits are produced from flowers on the plants 
and trees. According to the Food Agriculture Organization Statistics (FAOSTAT) database fresh fruits and 
fresh vegetables can be clearly identified. In table 1.1, fresh fruit commodities derived from the FAOSTAT 
data-base are shown. 
Fresh vegetables (including fresh herbs) are broadly defined as, “Edible plants or part of plants other 
than the sweet fruits or seeds” (Keller, 2002). Fresh vegetables usually mean the edible leaves, stems, or 
roots of herbaceous plants. They can be eaten fresh or cooked as part of a meal. Similarly, in table 1.2, fresh 
vegetable commodities derived from the FAOSTAT data-base are shown. 
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Table 1.1: Fresh fruits commodities in the FAOSTAT database  
FAO Code Commodity FAO Code Commodity 
486 Bananas 550 Currants 
490 Oranges 552 Blueberries 
495 Tangerines, mandarins, clem. 554 Cranberries 
497 Lemons and limes 558 Berries Nes1 
507 Grapefruit (inc. pomelos) 560 Grapes 
512 Citrus fruit, nes1 567 Watermelons 
515 Apples 568 Other melons (inc.cantaloupes) 
521 Pears 569 Figs 
523 Quinces 571 Mangoes, mangosteens, guavas 
526 Apricots 572 Avocados 
530 Sour cherries 574 Pineapples 
531 Cherries 577 Dates 
534 Peaches and nectarines 587 Persimmon 
536 Plums and sloes 591 Cashewapple 
541 Stone fruit, nes 592 Kiwi fruit 
544 Strawberries 600 Papayas 
547 Raspberries 603 Fruit, tropical fresh nes1 
549 Gooseberries 619 Fruit Fresh Nes1 
587 Persimmonn   
1 Within the FAOSTAT database, some of the commodities are presented as groups of fruits. All the definitions can 
be consulted on http://faostat.fao.org/site/384/default.aspx.  
Source: FAOSTAT, 2014. 
Table 1.2: Fresh vegetables commodities in the FAOSTAT database  
FAO Code Commodity FAO Code Commodity 
358 Cabbages and other brassicas 402 Onions (inc. shallots), green1 
366 Artichokes 403 Onions, dry 
367 Asparagus 406 Garlic 
372 Lettuce and chicory 407 Leeks 
373 Spinach 414 Beans, green 
388 Tomatoes 417 Peas, green 
393 Cauliflowers and broccoli 423 String beans 
394 Pumpkins, squash and gourds 426 Carrots and turnips 
397 Cucumbers and gherkins 430 Okra 
399 Eggplants (aubergines) 446 Maize, green 
401 Chillies and peppers, green 449 Mushrooms and truffles 
423 String beans 463 Vegetables fresh nes1 
407 Leaks, allicious1   
1 Within the FAOSTAT database, some of the commodities are presented as groups of vegetables. All the definitions 
can be consulted on http://faostat.fao.org/site/384/default.aspx 
Source: FAOSTAT, 2014. 
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1.1.2 Consumer preferences for fresh produce 
Fresh produce is an important part of a healthy diet. Its consumption is known to have a protective health 
effect against a range of diseases. Several epidemiological and human intervention studies have shown 
positive correlations between the intake of fresh fruits and vegetables and the prevention of diseases, such 
as cardiovascular disease and several forms of cancer (Blasa et al., 2010; Goldberg, 2003; Joseph et al., 
1999; Kaur and Kapoor, 2001; Keller, 2002; Ness and Powles, 1997; Prior and Cao, 2000; Southon, 2000; 
Steinmetz and Potter, 1996; Wargovich, 2000).  
In more than twenty countries (e.g. the Netherlands, Spain, Norway, Belgium, the US and Brazil), fresh 
produce consumption is encouraged by governmental health agency campaigns. They recommend 
consuming at least five daily servings of fruit and vegetables (Abadias et al., 2008). Considering the rapid 
changes in lifestyles associated with rising income, and growing middle class populations in both developed 
and developing countries, people are spending less time preparing meals, thereby driving the upsurge in 
demand for “convenient” foods, including fresh produce. Consumer demand for fresh fruits and vegetables 
has continued to grow due to increasing rising consumer health consciousness and public interest in the role 
of food in maintaining and improving overall human well-being (Jacxsens et al., 2015a). Moreover, 
changing eating habits such as snacking, year-round product availability and a growing trend towards 
vegetarianism and healthy eating have resulted in an increasing demand for convenient products that fit 
into the modern consumer lifestyle, while offering healthy food. Fresh produce products have thus become 
very popular to consumer shopping baskets. 
 
In the EAC, consumption of fruits and vegetables is considerably low compared to other food groups like 
eggs, meat, starch staples like maize, millet and wheat. Ugandans typically only spend about 8% of their 
food budget on fruits and vegetables compared to Kenyans who spend 22% of their food budget on fruits 
and vegetables. There are many reasons for inadequate quantities of FFV in East African diets. Although 
food consumption patterns vary by country and income group, many of these traditional diets are based on 
cereals or starches and FFV are not part of everyday consumption patterns and not featured as a priority 
food item in household food budgets. Also, the high prices of FFV could preclude certain income groups 
from including FFV in their diets (USAID, 2013).  
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1.1.3 Consumption of fresh produce 
Accurate data on global intake of fruits and vegetables is scarce, mainly because researchers use different 
assessment methods and also dietary intake assessment programs are scarce in many countries. As part of 
a comparative risk assessment (CRA) to estimate the global health effect of low fruit and vegetable intake 
conducted by the World Health Organization (WHO) within its Global Burden of Disease 2000 Study, 
Pomerleau et al. (2004) showed that intakes varied considerably by region, gender and age. Highest fruit 
and vegetable mean intake was in Europe and the Western Pacific Region. However, the lowest intakes 
were found in America, South East Asia, and Africa respectively. Similar analytical studies that support 
the new collaborative WHO/FAO global strategies on diet, physical activity and health (Smith and 
Eyzaguirre, 2007; WHO, 2003a, b, c) showed that despite the rise in fruit and vegetable intake during the 
past 25 years, global consumption is still well below the minimum recommended intake of 400 grams per 
person per day. Also a recent study by Jacxsens et al., (2015a) on consumption of fresh produce in northern 
and southern Europe showed that  the consumption (frequency of consumption and portion size) of target 
commodities by Spanish respondents was reported higher than for Belgian respondents. 
1.2 The global fresh produce sector 
The global fresh produce market is a complex multi-billion dollar business, involving a wide range of small- 
to large-scale supply chains (Cook, 2003; Diop and Jaffee, 2005). The handling of fresh produce for long-
term preservation and maintenance of quality and safety has been propelled by advances in postharvest 
science and technological innovations (Huang, 2004). Therefore, this has contributed to year-round supply 
and availability of fresh produce products grown in diverse climates that are continents apart. For example, 
oranges produced in South Africa, apples produced in China, pineapples grown in Ghana, or strawberries 
grown in Belgium can be purchased in top quality condition elsewhere in supermarkets in parts of Europe, 
North America, Asia and Africa.  
With the rising influence of multinational firms in the globalization of fresh produce supply chains, and 
increasing consumption of fruit and vegetables, the market for fresh produce has continued to expand 
globally during the past decade (Ait Hou et al., 2015; Florkowski et al., 2014; Goetz and Grethe, 2009; 
Harker et al., 2003; Murray, 1997; Wismer, 2014). In comparison to other items of international trade, the 
fresh produce market has experienced significant change, driven in large part by increased consumer 
demand and sophistication, and corresponding adaptations by streamlined complex global supply chains 
(Busch and Bain, 2004; Reardon et al., 2009; World Bank, 2005). These changes are accompanied by 
consolidation of retailers and distributors to reduce costs and streamline and improve supply-chain 
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management practices, expansion of product offerings and movement towards year-round supply, and 
increases in imports (Phipps et al., 2013; Rischke et al., 2015; Yu and Nagurney, 2013). 
 Large supermarket chains have continued to adopt measures to lower labor and capital costs, promote 
product differentiation and improve consumer services, in order to remain profitable in an increasingly 
competitive environment (Diop and Jaffee, 2005). Innovations in procurement and distribution of produce, 
such as inventory mechanization and automation, direct delivery by suppliers, use of specialty wholesalers 
and fixed contracts with suppliers, help to improve cost efficiencies and streamline the highly globalized 
fresh produce supply chain (Fletcher, 1993; McLaughlin, 2004; Michelson et al., 2012; Shewfelt and 
Prussia, 2009). 
Considering the significant rise in global fresh produce production and trade during the last quarter of a 
century, the fruit and vegetable market has become one of the fastest growing components of all agricultural 
markets (EC, 2007; FAOSTAT, 2014). In addition, developing countries have experienced increase in 
exports of these non-traditional crop products (Dolan and Humphrey, 2000; Jaffee and Masakure, 2005b; 
World Bank, 2005). The growth of fresh fruits and vegetables, in both production and trade, also reflect the 
increases in per capita intake (Hodder, 2005; WHO/FAO, 2005). A recent analysis of the evolution of world 
fruit and vegetable markets by Juan et al. (2014) based on statistics from the FAO showed that global 
vegetable  import and export increased between 1989 and 2008 with 170.5% and 185.5% respectively, 
while fruit import and export increased with 121.0% and 136.6%, respectively.  
Despite that the global fresh produce sector continues to grow, it is also increasingly becoming a complex 
food supply chain. As many other agricultural sectors, the fresh produce sector frequently involves high 
risks, with low potential for corresponding high returns. Postharvest innovation in handling and distribution 
technology, retailer and wholesaler consolidation, changing legal environment, international standards and 
agreements, food safety issues and health concerns create new challenges and new opportunities in a sector 
where per hectare cost of production is already high, and traditional government safety nets for industry do 
not normally exist (Cook, 2003; Diop and Jaffee, 2005; Dolan and Humphrey, 2000; Fulponi, 2006; Gorton 
et al., 2011; Juan et al., 2014; Michelson et al., 2012; Parker et al., 2012b; Saitone and Sexton, 2010). 
1.2.1 Trends in global production of fresh vegetables 
In 2013, there was a production of 1.14 billion tons of vegetables on an agricultural production area of 195 
million hectares. The production quantity and area of vegetables increased between 1993 and 2013 with 
120% and 29.2%, respectively. The three largest producers of vegetables in the world are China (71.7%), 
India (14.3%) and the US (6.97%). The main produced vegetables in the world are: tomatoes (16.5%), 
onions (8.5%), cabbages and other brassicas (7.4%), cucumber and gherkins (6.8%) and egg-plants (4.6%). 
A steady increase was observed for the production of fresh vegetables from 1993to 2013 (FAOSTAT, 
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2015a). Figure 1.1 presents the evolution between 1993 and 2013 of the production quantity of fresh 
vegetables in the world. 
 
 
Figure 1.1: Evolution of production quantity of fresh vegetables in the world between 1993 and 2013 
Source: FAOSTAT, 2015 
  
1.2.2 Trends in global trade of fresh vegetables 
In 2012, there was a world trade export of 283 million tones fresh vegetables and a trade import of 235 
million tones fresh vegetables. The export and import increased between 1992 and 2012 with 268% and 
152.2%, respectively. The three largest importers of vegetables (quantity) in the world are Germany 
(14.6%), the US (14%) and the UK (10.8%). The three main imported vegetables in the world are onions 
(19.3%), tomatoes (19.1%) and chilies and peppers (7.4%). The three largest exporters of vegetables in the 
world are the Netherlands (13%), Mexico (12.1%) and China (12.0%). Netherlands is one of the major 
exporters of fresh vegetables because it’s a main re-exporter of fresh vegetables within the EU. The three 
main exported vegetables in the world are tomatoes (19.8%), onions (19.8%) and chillies and peppers 
(7.5%) (FAOSTAT, 2015b). Figure 1.2 present the evolution between 1992 and 2012 of the export volume 
of fresh vegetables in the world. The world export volume of fresh vegetables increased between 1992 and 
2012, with a sharp decline between 2009 and 2011, respectively. The reason for the decline is unkown but 
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could be due to the financial crisis in 2008 affecting global trade. New data from 2012 demonstrate the re-
establishment of trade. 
 
     
Figure 1.2: Evolution of export value of fresh vegetables in the world between 1992 and 2012 
Source: FAOSTAT, 2015 
 
1.2.3 The EU fresh produce market: an important export hub for developing 
countries 
Fresh vegetables are one of the most important categories in European supermarkets. Over the last five 
years, European (EU and EFTA) production and consumption of fresh fruit and vegetables (FFV) have 
been stable. Major future developments in total market volumes are not anticipated. Germany, UK, France 
and the Netherlands are the biggest importers of FFV from developing countries. The Netherlands is a 
major trade hub for fresh produce from developing countries destined for other European markets. 
European countries import a wide range of fresh products from developing countries besides, for example, 
bananas, they also import out-of-season vegetables such as green beans and tropical fruits like mango and 
avocado. 
For vegetables, the main imported products are tomatoes (28%), potatoes (16%), onions/shallots (13%), 
and sweet peppers (capsicum) (8%). Beans represent 10% of the imported volume from outside the EU and 
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EFTA in 2013. Notably for Kenya, in Table 1.3 the annual growth between 2009 and 2013 was -1% (status 
quo). This is probably attributed to the excess pesticide issue they faced between 2012 and 2013; all green 
beans from Kenya were subjected to 100% MRL checks. Also it is possible that Kenya is at its saturation 
level for export. The Netherlands is the biggest importer from outside the EU, with 2.1 million tons of fruit 
and 190 thousand tons of vegetables. Germany, the UK, France and Belgium are also major importers of 
fresh fruit from developing countries (DC). The Netherlands re-exports a lot of fruit and vegetables to 
Germany, France and other European countries (Eurostat, 2014). Table 1.3 below shows some of the 
leading developing country suppliers of fresh fruit and vegetables to the EU fresh produce market. 
 
Table 1.3: Leading middle income country suppliers of vegetables to the EU in 2013 
Country Export value (€ mln) Share of imports  Annual growth ‘09-‘13  
Morocco  803 30% 5% 
Egypt  236 9% 4% 
Peru  175 7% 10%
Kenya  163 6% -1% 
Turkey  114 4% -9% 
China  81 3% -2% 
Mexico  52 2% 15%
Senegal  50 2% 20%
Guatemala  48 2% 24%
Argentina  39 1% -9% 
Source: United Nations Comtrade, 2014.  
   
1.2.4 Production and trade of fresh vegetables in EAC 
Over the past 2-3 decades, the East African Community (EAC) has registered a drastic increase in the 
volume of horticultural exports, particularly fresh vegetables to the European Union (EU). According to 
UNCTAD (2008), this impressive trend has led to the involvement of many small-scale farmers in the 
production of fresh vegetables in the region, hence, contributing towards poverty alleviation and rural 
development. In this section, only data for fresh vegetables was used because the case study commodities 
for this PhD study (green beans and hot peppers) are fresh vegetables. In 2012, there was a production of 
6.5 million tons of fresh vegetables in the EAC. The three largest producers of fresh vegetables in the EAC 
are Tanzania (36%), Kenya (30%) and Uganda (17%) as shown in Figure 1.3. 
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Figure 1.3: Production quantity (tones) of fresh vegetables in EAC member states in 2012 
Source: FAOSTAT, 2014.  
 
Fresh vegetable exports within the East African Community (EAC) have experienced high growth rates 
and better prices relative to the region's traditional agricultural exports, such as coffee and cotton, among 
others (FAOSTAT, 2014). In 2013, there was an export value of USD 358.2 million of fresh vegetables in 
the EAC. The three largest exporters of fresh vegetables in the EAC are Kenya with USD 216.7 million 
(61%), Tanzania with USD 105.1 million (29%) and Uganda with USD 32.1 million (9%) as shown in 
Figure 1.4. 
 
Figure 1.4: Export value shares of fresh vegetables in EAC member states in 2013 
Source: United Nations Comtrade, 2014.     
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1.2.5 Top export vegetables for EAC countries  
The top three exported fresh vegetables on the EAC countries are shown in table 1.4. Green beans are the 
most exported vegetables in the EAC countries with Kenya, Rwanda and Tanzania having them in the first 
position in export quantity in 2012. Green beans are also in second position for Burundi and Uganda in 
export quantity. Onions and hot peppers are also important vegetables in export quantity in the EAC. For 
this PhD study, the two case study commodities (green beans in Kenya and hot peppers in Uganda) were 
selected basing on their first rank position for the top 3 export vegetables for EAC member states as shown 
in Table 1.4. 
Table 1.4: Top 3 export vegetables for EAC member states in 2012 
Rank Burundi Kenya Rwanda Tanzania Uganda 
1 
Eggplants 
(54)* 
Green beans  
(132983) 
Green beans  
(1178) 
Green beans  
(2072) 
Hot peppers 
(2737) 
2 
Green beans   
(5) 
Onions 
(771) 
Hot peppers 
(64) 
Onions 
(267) 
Green beans  
(1057) 
3 
Onions 
(1) 
Carrots 
(638) 
Cabbages 
(7) 
Hot peppers 
(132) 
Green peas  
(265) 
Source: FAOSTAT, 2014.   
()*- Quantities of commodities in tons 
 
1.3 Organization of the fresh produce supply chain 
The concept used to describe how the fresh produce supply chain is organized is as based on the 
methodology of value chain promotion (Heinze, 2007). The organization of the fresh produce supply chain 
follows a holistic approach including three levels namely; 1) micro, 2) meso, and 3) macro level. 
Stakeholders in the fresh produce supply chain can be distinguished according to these three levels, namely 
the chain operators (micro), chain supporters/support service providers (meso) and chain enablers (macro) 
as shown in figure 1.5. 
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1.3.1 Micro-level of the supply chain 
The micro level is where the value-added to a given product is generated and includes the chain operators. 
The chain operators are the individuals and enterprises performing basic activities of the fresh produce 
supply chain. Typical operators include agronomy suppliers, farmers/producers, small and medium 
enterprises, industrial companies processing fresh produce, wholesalers, retailers and consumers. What they 
all have in common is that they become owners of the (raw, semi processed or finished) product at one 
stage in the supply chain. Moreover, at this level, the economic growth and its distribution occur across 
enterprises along the chain. The three elements that are represented at the micro level of the basic chain 
map for fresh produce include; the sequence of activities performed starting from specific inputs to 
consumption, the value chain operators taking these activities and vertical business activity links between 
the operators (figure 1.5).    
1.3.2  Meso-level of the supply chain 
The meso-level of the fresh produce supply chain includes the chain supporters (Figure 1.5). Supply chain 
supporters provide support services and represent the common interests of the supply chain operators. They 
are usually subcontracted by chain operators in the field and also provide support services off field (e.g. 
financial support (Insurers and Creditors), trade and industry associations, capacity building organizations, 
NGOs, trade promotion and advocacy agencies, Media, Research and development projects). These supply 
chain supporters/ support service providers can be both private and public financed institutions. They 
belong to the mes- level of the fresh produce supply chain.   
1.3.3   Macro level of the supply chain 
The macro level is the level of the supply chain, at which the chain enablers like governments, legislation 
and regulatory institutions and other public organizations responsible for framework conditions to enable 
the functioning of the chain are represented. In a wider sense, certain local, regional and national 
governmental agencies together with international agencies at the macro level are considered to be supply 
chain enablers. They perform crucial functions in the business environment of the fresh produce supply 
chain. In particular, consumers’ health is protected in various geographical settings by an approach based 
on the assessment and management of food safety risks. In order to carry out effective risk assessment and 
risk management for food safety, all stakeholders involved in the fresh produce supply chain require a clear 
understanding of the legal context, concepts, the process of assessing these food safety risks and the roles 
to be played by the main actors involved in the process. It is therefore the responsibility of the chain enablers 
???
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to spearhead all tasks of risk management and risk assessment among other regulatory roles in a given 
country or region where chain operators execute their activities within the fresh produce supply chain. For 
example both the World Trade Organization and the European Commission act as chain enablers for risk 
management at the international and EU levels respectively. On the other hand, the Codex Alimentarius 
Commission and the European Food Safety Authority act as chain enablers for risk assessment at the 
international and EU levels respectively. 
1.4 Food quality and safety in the fresh produce sector 
Agricultural practices and hygienic conditions for fresh produce greatly vary amongst growing regions 
around the world, and increased global sourcing raises consumers’ exposure to diverse endemic micro-biota 
carried on fresh produce (Barrena et al., 2013; Kirezieva et al., 2015). Moreover, global sourcing for fresh 
produce also means longer transportation and handling times, giving pathogenic microorganisms more time 
to proliferate and reach levels which can cause illnesses (Aung and Chang, 2014; Uyttendaele et al., 2014). 
Food that travels long distances often passes through many handlers, trucks or storage spaces, and has an 
increased risk of cross-contamination. Recently, various activities to improve the safety of fresh produce 
take place throughout the chain of custody from grower to consumer, or from field to fork such. Validated 
on-farm good practices, grower education programs, industry market orders and standards, government 
regulations, and consumer campaigns are each designed to create a system that ensures prevention and 
control of food safety hazards while simultaneously strengthening the fresh produce sector using scientific 
knowledge (Codron et al., 2014b; Colen et al., 2012; Crerar, 2000). However, mounting evidence indicates 
this is not always the case. Consumers are increasingly concerned about the freshness, safety and nutritional 
attributes of the fruits and vegetables they purchase, as well as the environmental and social implications 
of the production, packaging and distribution systems used in the fresh produce sector (Henson and Jaffee, 
2008; Hjelmar, 2011; Melanie et al., 2012; Ragaert et al., 2004). 
 
1.4.1 Food safety hazards in fresh produce  
The increased globalization the fresh produce market has increased the supply of fresh fruits and vegetables 
around the globe. However, there are rising concerns with regard to safety of fresh produce in response to 
recent outbreaks and reported emerging hazards linked to fresh produce and derived food products. Issues 
of concern for fresh produce having pesticides residues with exceeding maximum residue limits or non-
allowed substances seeking to enter the global fresh produce market are becoming common (Donald, 2001; 
EFSA, 2011a; Katz and Winter, 2009).  Outbreaks are also reported with different enteric bacteria such as 
Escherichia coli O104:H4 in sprouted fenugreek seeds in Germany originating from Egypt (EFSA, 2011b; 
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Robert Koch Institute, 2011), for example L. monocytogenes linked to cantaloupe and Salmonella agona 
due to imported raw whole fresh papayas in USA (CDC, 2011). Also enteric viruses such as Norovirus and 
protozoa such as Cyclospora cayatanensis have been identified being of concern in fresh produce. Another 
hazard type recently associated with fresh produce is mycotoxins, which are a group of chemical substances 
that are produced by toxigenic moulds that commonly grow on a number of fruits. Alternaria spp. have 
been reported to contaminate tomatoes and a concern arises on the presence of their mycotoxins, being 
alternariol (AOH) and alternariol monomethylether (AME), in derived tomato products and these have 
potential negative effect on human health (Van de Perre et al., 2015).  
In Kenya, the green beans have been associated with a problem of excess pesticide residues namely; 
Didecyldimethyl ammonium chloride, Benzalkonium chloride and Dimethoat while in Uganda, the hot 
peppers have been associated with the presence of the pests mainly the False Coding Moth (phytosanitary 
problem). ?lso other food safety issues such as antimicrobial resistance, wax coatings, nanomaterials and 
genetically modified organisms are a concern nowadays for the fresh produce supply chain (Domingo and 
Gine Bordonaba, 2011; Magnuson et al., 2011; Tait and Bruce, 2001). Hence, assuring the safety of fresh 
produce and alertness to maintain consumer trust in fresh produce as a healthy food is of paramount 
importance for stakeholders (VanBoxstael et al., 2013).  
1.4.2 Food legislation and standards for fresh produce 
Consumers in industrialized countries demand fresh produce products of high and consistent quality in 
broad assortments throughout the year and for competitive prices. As a consequence, fresh produce retailers 
are sourcing their products from all over the world. Ensuring the safety of fresh produce and alertness to 
maintain consumer trust in fresh produce as a healthy food implies a shared responsibility of the 
stakeholders within the farm-to-fork continuum (producers, processors, trading companies, retailers and 
consumers) but also those closely involved in supporting food safety in the fresh produce supply chain 
(competent national and international authorities, industry associations, and food scientists). The following 
section briefly describes the framework of food legislation and standards in which regulation of fresh 
produce quality operates. 
1.4.2.1 Codex Alimentarius standards  
The Codex Alimentarius Commission (CAC) was created in 1963 by the FAO, WHO and other bodies to 
develop food standards, guidelines and codes of practice on an international level (Codex Alimentarius, 
1969). The primary aim of CAC is to protect the health of consumers, ensure fair trade practices in the food 
trade and promote coordination of work on food standards. Furthermore, the formulation of food standards 
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covering all the principal foods, whether processed, semi-processed or raw in the form that they reach the 
consumer is the main role and basis of all Codex Alimentarius Commission’s work. The World Trade 
Organization (WTO) Agreement in 1995 on the Application of Sanitary and Phytosanitary Measures (SPS) 
recognizes the standards and guidelines established by the Codex Alimentarius Commission as reference 
in international food trade. Many countries use the Codex documents as a starting point to set national 
legislation. However, in countries where there are no national standards, Codex Alimentarius standards 
become mandatory and fruit and vegetable exports may be rejected or banned for failing to meet these food 
safety and/or quality standards (FAO corporate document repository) (Food Quality and Standards Service 
Food and Nutrition Division FAO, 1999). Some of the international Codex standards applicable to fresh 
fruits and vegetables are listed in table 1.5. Also on this international level, it is very important that African 
countries get a voice and promote their capacity to contribute in setting standards.  
Table 1.5: Some international Codex standards applicable to fruits and vegetables  
Codex standards No Year Name of the standard 
CAC/RCP 53 2003 Code of Hygienic Practice for Fresh Fruits and Vegetables 
CAC/MRL  1 2009 Maximum Residue Limits (MRLs) for Pesticides 
CODEX STAN  193 1995 General Standard for Contaminants and Toxins in Food and Feed 
CAC/GL  20 1995 Principles for Food Import and Export Certification and Inspection 
CODEX STAN 307 2011 Standard for Chili Peppers 
CODEX STAN  113 1981 Standard for green beans and  wax beans 
Source: FAO, 2007.  http://www.codexalimentarius.org/standards/list-of-standards/ 
1.4.2.2 EU legislative requirements for fresh produce 
Fresh fruits and vegetables exported to the EU are sourced from countries all over the world. Countries that 
export fresh produce to EU face stringent European legislative requirements. The basis for the EU food 
safety public standards is laid down in the General Food Law or Regulation (EC) 178/2002. The main 
objective of this regulation is to secure a high level of protection for public health and consumer interests 
with regard to food products (European Commission, 2002). The requirement of traceability is meant to 
ensure that fresh produce products can be withdrawn from the market in the event of a problem. 
Furthermore, the General Food Law or Regulation (EC) 178/2002 also stipulates that products 
entering/leaving the EU market must comply with the EU food safety requirements such as maximum 
residue limits on pesticide residues (European Commission, 2005b) and absence of microbial pathogens 
(European Commission, 2005a). Moreover, companies have to comply with hygiene requirements which 
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have to be clearly documented and certificates of phytosanitary health are also required. The EU food 
legislation applicable to fresh fruits and vegetables are shown in table 1.6. 
 
Table 1.6: EU food legislation applicable to fruits and vegetables  
Year Content Legislation 
2000 Phytosanitary certificate Directive (EC) 2000/29 
2002 General food law Regulation (EC) 178/2002 
2004 Hygiene requirements Regulation (EC) 852/2004 
2005 Microbial hazards Regulation (EC) 2073/2005 
2005 Pesticide residues Regulation (EC) 396/2005 
2006 Contaminants Regulation (EC) 1881/2006 
2008 Marketing standards Regulation (EC) 1221/2008 
Source: (Van Boxstael et al., 2013) 
 
1.4.3 Private standards for the fresh produce supply chain 
The fresh produce sector has faced an important evolution leading to a thorough restructuring of the supply 
chain in developing countries and the increasing use of private quality standards (e.g., Global GAP, BRC 
and IFS) in developed countries (Goetz and Grethe, 2009; Phipps et al., 2013; Rischke et al., 2015). The 
demand for safety and quality assurance as well as diverse process characteristics, has spurred the retail 
sector to translate these consumer demands and expectations to back up the fresh produce supply chain 
stakeholders.  
Their response has been to apply quality and safety management standards to fresh produce production and 
distribution processes. Many of the private standards extend beyond technical attributes for products 
specifying process and production methods and reach into areas such as labor, environment and ethics, for 
example Fair Trade and Social Accountability (SA) 8000 Standard. In the food safety area, many retailers 
report standards much higher than those set by government, with those for other attributes going the same 
route (Brenes et al., 2014; Grunert, 2005; McLaughlin, 2004; Saitone and Sexton, 2010). Furthermore, 
private standards are among the food quality main measures in the fresh produce sector, which can be 
implemented to differentiate production at the supply chain level; these standards involve all the 
stakeholders operating throughout the stages of the chain.  
In developing countries, private standards may also substitute for missing public institutions or ensure the 
enforcement of otherwise not-enforced public standards. Many of the fresh fruit and vegetable quality 
attributes are credence characteristics related to environmental (e.g. organic products, food miles), social 
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(e.g. labor conditions) or ethical (fair trade) production criteria (Henson. and Reardon, 2005; Reardon. and 
Flores, 2006) that cannot be observed at the consumption point. With increasing rise of private standard 
codes of practice, fresh produce markets that used to compete on volume and price have now resorted to 
competing on consumer-valued quality attributes (Henson. and Reardon, 2005). As a result, new products 
or product attributes are continuously entering the market. In the fresh produce sector, the healthy 'super 
fruits' are expected to be the latest novelty. In addition to the credence quality attributes, other value-adding 
tasks, such as washing, trimming, bar-coding and labeling are also increasingly being transferred to 
producers (Dolan and Humphrey, 2000; Humphrey et al., 2004). Indeed this confirms that private standards 
have enabled the fresh produce market to shift away from increasingly commodity wet markets for 
unprocessed non-traditional fruits and vegetables to diversified high-value processed and semi-processed 
products that are subject to strict food safety and quality control (Jaffee and Masakure, 2005b). Experts and 
supermarket category managers expect that quality requirements for fresh fruits and vegetables will 
continue to rise along with this diversification and specialization process.  
The number of private voluntary standards developed by private operators has been estimated at 400 in 
Europe alone and is still increasing. They range from those developed by individual firms to national 
schemes to collective international schemes (Soon and Baines, 2013; Will and Guenther, 2007). Some of 
these standards apply to the pre-farm gate stage of the supply chain, which are often called standards of 
“Good Agricultural Practice” (GAP). Many governments have developed national GAP programs in order 
to improve implementation of GAPs for example Kenya GAP, Ghana GAP, and India GAP, to promote 
food safety standards and enable market access for small-scale farmers (Santacoloma and Casey, 2011).  
Furthermore, standards are not only being demanded in industrialized country markets. Following the rapid 
rise of supermarkets in developing countries (Reardon. and Flores, 2006), the situation in terms of quality 
standards and players in the domestic high quality supply chains is converging towards the situation in the 
retail export supply chain  In fact, the effects of domestic standards are likely to become more important 
than those of the export supply chain as the potential local market is much larger. In Latin America and 
China, domestic supermarket sales of local products are already more than twice bigger than the exports of 
those products to the rest of the world (Reardon. et al., 2005). Over the next 25 years, more than 50% of 
the growth in global food retail markets is expected to come from emerging markets (Fontaine et al., 2008). 
In addition a series of international quality standards has been established i.e. the International Standard 
Organization (ISO) standards. The bases of the ISO standards are a quality management system that 
integrate all activities and establish handling procedures to ensure product compliance. The best-known 
ISO standard is the ISO 9000 series for quality. Recently an ISO 22000 has been launched as a new standard 
for setting up a Food Safety Management System targeting the whole supply chain including GAP, pre 
requisites and HACCP. Besides the above mentioned standards certain social and environmental standards 
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have evolved because the consumers go beyond basic quality and safety standards and retailers are 
increasingly seeking to be differentiated in the market (Swami, 2013). 
1.4.3.1  GLOBALGAP 
GLOBALGAP (formerly named Eurep GAP) is a voluntary standard setting requirements for environment-
friendly, socially responsible, safe and high-quality products in primary agriculture based on Integrated 
Pest Management (IPM) and HACCP principles. In September 2007, Eurep GAP changed its name to 
GLOBALGAP, reflecting its expanding international role.  
GLOBALGAP has over 140 certification bodies and around 112,600 producers under certification, which 
is spread across 100 countries in five continents. GLOBALGAP auditors assess all certification bodies 
(CBs) at head office and a sample of their producers directly, whether they operate in accordance with the 
General Regulations and Control Points and Compliance Criteria. Since 2008 GLOBALGAP has conducted 
more than 1,000 assessments (GLOBALG.A.P, 2013).  
A grower or group of growers must apply to a recognized certifying body for a certification audit to acquire 
GLOBALGAP certification. The certifying bodies carry out the initial certification and annual verification 
audits of farms wishing to become producer members of GLOBALGAP For fresh produce, farmers need 
to comply with several modules, namely the “All Farm base”, “Crops base” and the “Fruits and vegetables 
base”. A total of 234 control points is divided into 95 “Major Musts”, 117 “Minor Musts” and 22 
“Recommendations”. These controls points include specific requirements in relation to site management, 
varieties and rootstocks, soil management, fertilizer usage, irrigation, crop protection as well as waste and 
pollution management. Stipulations with regard to worker health and welfare as well as wildlife 
conservation are also covered. The successful grower is issued with a certificate valid for one year. If a 
grower cannot fulfill a “major must”, its certificate will be temporarily suspended. When less than 95% of 
the “minor musts” is fulfilled, the certificate will also be temporary suspended. The suspension period has 
a maximum of 6 months. After this period, and without fulfillment of the requirements, the certificate will 
be terminated (Swami, 2013).  
1.4.3.2 British Retail Consortium (BRC) and International Features Standards (IFS) 
Food 
The British Retail Consortium (BRC) is the lead trade association representing the whole range of retailers, 
from the large multiples and department stores through to independents, selling a wide selection of products 
through center of town, out of town, rural and virtual stores. In 1998 the British Retail Consortium 
developed and introduced the BRC Technical Standard and Protocol for Companies Supplying Retailer 
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Branded Food Products (the BRC Food Technical Standard). Although originally developed primarily for 
the supply of retailer branded products, in recent years the BRC Food Technical Standard has been widely 
used across a number of other sectors of the food industry such as food service and ingredients manufacture. 
There has also been substantive evidence of the use of the BRC Food Technical Standard outside the UK, 
as it became the framework upon which many companies have based their supplier assessment programs. 
BRC has developed four standards: the standard for food safety, standard for consumer products, standard 
for packaging and packaging material and standard for storage and distribution (BRC, 2015; Swami, 2013). 
The associated members of the German retail federation Handelsverband Deutschland (HDE) and of its 
French counterpart Fédérationdes Entreprises du Commerce et de la Distribution (FCD) drew up a quality 
and food safety standard for retailer branded food products named the IFS Food, which is intended to allow 
the assessment of suppliers’ food safety and quality systems in accordance with a uniform approach. This 
Standard is now managed by IFS Management GmbH, a company owned by FCD and HDE, and applies 
to all the post-farm gate stages of food processing. IFS Food Standard has been benchmarked with GFSI 
Guidance Document and is recognized by GFSI (Global Food Safety Initiative). Basic objectives of the 
International Food Standard include: Establishing a common standard with a uniform evaluation system, 
working with accredited certification bodies who manage a pool of well-qualified and approved auditors, 
ensuring comparability and transparency throughout the entire supply chain, and reducing costs and time 
for both suppliers and retailers. 
1.4.4  Private labels for fresh produce 
Private labels for fresh fruits and vegetables are steadily increasing in the EU to make a commercial 
differentiation of produce on the market. These labels are product standards and no system standards as 
GLOBALGAP, BRC or IFS. Labels are setting requirements e.g. on variety of commodity, on quality such 
as color, shape, size or pesticide MLRs and are developed, branded and marketed by organizations (meso-
level) rather than by individual companies. These organizations develop and sell private labels for fresh 
fruits and vegetables in order to make their farm gate role proposition more attractive to both retailers and 
consumers by enhancing product choice and value for money (Deaton, 2004; Fulponi, 2006; Halaswamy 
and Subhas, 2014; Hatanaka et al., 2005). Some of the core values for private labels for fresh fruits and 
vegetables ensure that the products’ origin can be followed perfectly from the producer to the consumer 
(traceability). In most cases, consumers commonly perceive labelled fresh produce differently from non-
labelled ones. Examples of popular private labels for fresh produce include Flandria in Belgium, and Fair 
Trade or Organic production (EC-BIO-141). 
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1.4.5. Brands 
Brands are private individual company standards under which various fruits and vegetables can be 
certified. In most cases, big international companies or food retailers are setting these brand requirements.  
Brands may contain product requirements but often also system requirements are set. Two examples of 
brands for fresh produce are briefly discussed below: 
Tesco’s Nature Choice  
Tesco’s Nature’s Choice is a private individual company brand under which various fruits and vegetables 
can be certified. According to Tesco’s website, this program has been designed especially for suppliers of 
Tesco for fruit and vegetables. Control Union Certifications is authorized to carry out inspections for this 
program. The standard is technically similar to the GLOBALGAP Fruits and Vegetables standard, but is 
more stringent on several points (Tesco, 2013). The standard is a prerequisite for suppliers who want to 
deliver to one of the Tesco retail stores globally (Tesco is the third largest retail based on revenue and has 
stores in 14 countries of Asia, Europe and North-America) (Swami, 2013). 
Filière Qualité Carrefour 
This quality supply chain brand has been developed for cheese, meat, fruit and vegetables, and fish and 
seafood. The five key principles behind the program are: taste and authenticity (traditional products typical 
for the region); long-term sustainable partnership along the entire chain; fair price; constant product quality; 
and environmental sustainability. After harvesting, no chemical treatments are applied for preservation. The 
specific “norms” are different for every supply chain. There is no information available about the 
verification system, costs and benefits. 
Quality supply chains have been mainly developed in France, with 250 chains and more than 35,000 
producers. However, there are also 350 quality supply chains with producers outside France and another 
150 in development. Most of these are supplying local supermarkets owned by Carrefour. For example, 
there are 37 quality supply chains in Brazil supplying Brazilian supermarkets. For the French market the 
only quality supply chain relevant for fruit producers in developing countries is the one concerned with 
pineapple from Côte d’Ivoire. Like Tesco Nature’s Choice, this program may be considered a business to 
business product specification and not a standard (FAO, 2007). Figure 1.6 illustrates the various food safety 
legislations and food safety and quality standards, labels and brands applicable along the fresh produce 
supply chain.  
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1.4.5 Food safety management systems in the fresh produce sector 
FSMS stands for Food Safety Management System and it basically consists of two aspects: food safety, and 
management system. Food safety is a specific aspect of food quality (Luning et al., 2009b) and according 
to (Codex Alimentarius Commission (CAC), 2003), it is defined as the assurance that food will not cause 
harm to the consumer when it is prepared and/ or eaten according to its intended use. In a company, the 
Quality Management System (QMS) includes the organizational structure, responsibilities, processes, 
procedures and resources that facilitate the achievement of quality management (Luning et al., 2009b). For 
a given a company, a Food Safety Management System (FSMS) involves that part of the Quality 
Management System (QMS) which is specifically focusing on food safety. In other words, a FSMS of a 
company focuses only on those activities, which particularly aim at controlling and assuring safety of food 
from microbiological, chemical and physical hazards. 
To reduce safety risks, food safety and quality management has therefore assumed great importance as a 
key driver for organization and management of food production systems in the agribusiness and food 
industry (Luning et al., 2009b). Substantial investments and efforts have been made in the development and 
implementation of FSMS to prevent introduction of and control food safety hazards along the food supply 
chain (Jacxsens. et al., 2009; Opiyo et al., 2013). A FSMS consists of inter-related elements applied to 
control and ensure safety of food products, and commonly include Pre Requisite Programs (PRP) and 
Hazard Analysis and Critical Control Point (HACCP) plans, normative documents, procedures, guidelines, 
regulations, policies and objectives and documentation. These FSMSs comprise various preventive and 
performance-based measures (control and assurance systems) that allow flexibility in achievement of the 
desired level of protection most efficiently. The FSMSs are nowadays frequently required for domestic 
and/or international market access through third party certification to one or more standards (Kussaga. et 
al., 2014; Kussaga. et al., 2013). However, the effectiveness of these FSMS vary widely due to differences 
in interpretation (DeWaal and Robert, 2005), and there have been concerns in terms of both cost to industry 
and public health benefit (Henson et al., 2011b; Kussaga. et al., 2014). Moreover, governments are 
concerned about the fact that safety measures in place have been ineffective in reducing food-borne illnesses 
(Donald, 2001; Kamana et al., 2014; Kussaga. et al., 2013). In addition, the widespread adoption of these 
FSMS by the food retail and commercial sectors has led to a proliferation of such systems, each with its 
own standards, accreditation, auditing and certification processes (Kirezieva et al., 2014b; Kirezieva. et al., 
2013c). Food producers may therefore be required to combine and implement different safety and quality 
assurance standards and guidelines into their FSMS such as British Retail Consortium (BRC), Global 
standard for food safety, ISO 22000, Tesco Nature Source (TNS) and Carrefour (Luning et al., 2011a; 
Luning et al., 2009b) depending on customer requirements. This results in variable implementation and 
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safety output of the systems due to differences in access to information on standards, food safety legal 
framework and resource constraints (Kirezieva et al., 2014a). This constant pressure is due to such factors 
as established and emerging food-borne hazards, increased globalization of the fresh produce chain, bans 
and rejections of food products in export markets due to safety concerns, technological changes in food 
production, marketing and distribution, and increasing consumer awareness (Manning and Soon, 2013; 
Muriithi et al., 2011). Consequently, questions have been raised on the effectiveness of currently applied 
FSMSs in preventing and controlling food safety hazards (Luning et al., 2011a; Luning et al., 2013a). 
Common methods for FSMS evaluation focus on verification of actual microbiological safety output and 
audit of the system against specified requirements. Even though these FSMS evaluation techniques 
presuppose safer food when control and assurance activities are properly executed, they do not assess actual 
activities in the FSMS (Luning et al., 2011a). Need for tools to empower food producers in the analysis of 
their FSMS to assess weaknesses and identify potential areas for improvement therefore arose (Luning et 
al., 2008a).  
1.5 Conclusions 
This review of scientific literature and visits to the farms and trade companies of fresh vegetables in Kenya 
and Uganda illustrate the complexity of food safety management systems in the global fresh produce sector. 
Understanding the trends of production and trade at the global, regional and national levels in the fresh 
produce sector helps to grasp how the industry is evolving and its economic impact on both industrialized 
countries and developing countries. A well-elaborated organization of the fresh produce supply chain within 
a nation is critical in achieving the production and delivery of safe food for the local or international market. 
Highlighting the key chain actors and describing their roles at the micro, meso, and macro levels in view 
of food safety assurances of the fresh produce is critical in identifying the constraints in implementing food 
safety management systems. This is important when recommending the most important response strategies 
to all fresh produce supply stakeholders. Compliance with private standards often requires considerable 
financial, informational, and network resources. It tends to cost small farmers more than their larger peers 
with economies of scale. Further, standards continue to move upward and their scope widens as competition 
intensifies. Consequently, smallholders can be squeezed out or blocked from supply chains whenever 
stringent private standards are in place. To take full advantage of this opportunity, these countries (e.g. 
Kenya, Uganda, Ghana, Nigeria, South Africa, Cameroon) must meet the increasingly exacting food safety 
and quality requirements of industrialized markets. Insight, in functioning of FSMS in fresh produce chains 
in developing countries, is yet limited. In the present study the FSMS for the green bean subsector in Kenya 
and hot pepper subsector in Uganda will be elaborated.  
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ABSTRACT 
This study was undertaken to assess whether the organization and constraints at micro, meso and macro 
levels of the fresh produce supply chain have an effect on the export of hot peppers from Uganda. However, 
the study was not done in Kenya because there was sufficient literature available for Kenya’s situation as 
further elaborated in chapter 7 under section 7.2.2 and summarized in table 7.1. In Uganda this information 
was not available and therefore, field studies and interviews to collect the necessary information were done. 
Specific objectives were to describe the organization of the hot pepper supply chain and identify the food 
safety constraints faced by various stakeholders in the Ugandan hot pepper export sub sector using firm-
level surveys and in-depth interviews with key informants. The results suggest that, most respondents 
considered that the lack of awareness of food safety and hygiene requirements are acting as barriers to 
exports in Uganda. 
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2.1   Introduction 
The provision of safe food is an important objective of a nation for consumer health protection and is 
expressed in a set of agreed upon food safety standards and norms to which the actors in the food supply 
chain have to comply (Codex Alimentarius Commission, 2007; European Union, 2002). A well elaborated 
organization of the fresh produce supply chain within a nation is critical in achieving the production and 
delivery of safe food for the local or international market (Henson et al., 2011a; Okello and Swinton, 2007b; 
Ouma, 2010). As such, guarantees for safe foods have become increasingly a prerequisite for the wide range 
of small- to large-scale fresh produce supply chains to gain access to international markets (World and 
Bank, 2006). However, for small-scale fresh producers in Africa, guarantees of compliance to food safety 
standards and norms have put extra barriers to trade (Henson and Humphrey, 2010; Martinez and Poole, 
2004; Mithofer et al., 2008). The growth in fresh produce exports offers opportunities to those developing 
countries that have a low processing capacity but have suitable agro-climatic endowments and readily 
available labor. There exists differentiation across developing countries in their ability to benefit from this 
market opportunity mainly because of the differences in capacity for meeting international food safety 
standards (Neeliah and Goburdhun, 2010; Schillhorn van Veen, 2005). According to FAO data, with a 
production of 11.1 million tons in 2011, Uganda is the second largest producer of fruit and vegetables in 
Sub-Saharan Africa, after Nigeria (UNCTAD, 2008). Uganda, a landlocked country lying astride the 
equator in East Africa (91,135 square miles) is a low-income country (World Bank, 2012b). Agriculture is 
the major pillar of Uganda’s economy employing over 80% of the work force and accounting for 25.9 
percent of Gross Domestic Product (GDP) in 2012 (World Bank, 2012a). In estimation, more than 30,000 
people are involved in horticultural crop production in the country specifically for export: 12,550 in the 
fresh fruit and vegetable sector, 3300 in the flower sector and 6100 in the spice production sector 
(UNCTAD, 2008). According to EU import statistics it is shown that the value of EU imports of FFV (Fresh 
Fruits and Vegetables) from Uganda increased more than fivefold, from $1.5 million in 1996 to over $8 
million in 2005-2006. However, Ugandan horticultural exports still consist of relatively low-value and low-
margin products sold through wholesale distribution channels. This makes Uganda a competitive producer 
of horticultural products on farm but owing to off-farm disadvantages the country has several challenges to 
become a more significant horticultural exporter. Currently agro-food exports between Uganda and the rest 
of the world are insignificant and most of them are destined for the EU market. For example, Uganda’s fruit 
and vegetable exports largely geared towards the EU totaled less than $5 million in 2007. Although some 
studies have been conducted with regards to challenges and bottlenecks faced in meeting food safety 
requirements for the fresh produce sector in Uganda and elsewhere (Jaffee, 2006; Jaffee and Masakure, 
2005b; Luz Diaz Rios et al., 2009; Rae, 2004; Rudaheranwa et al., 2003; Sargeant, 2005), few have 
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highlighted constraints associated with  the various stakeholders from the supply chain perspective. Food 
safety issues of concern for fresh produce stakeholders and consumers, in particular in EU market, are 
bacterial pathogens, viruses but also pesticide residues (VanBoxstael et al., 2013) .  
Since Uganda aspires to become increasingly active in the global high value agro-food trade, it is opportune 
to identify and assess the constraints at the three different levels of the supply chain, which have led to the 
unfulfilled promise of Uganda having access to the premium fresh produce international markets. We 
investigate the hot pepper export subsector which has recorded significant growth in export volumes/value 
performance as a top vegetable for export (UEPB, 2011). The volume and value of exported hot peppers in 
2011 from Uganda towards EU-28 was equal to 1640 tons and 3.1 million euro, respectively. Uganda with 
its 1640 tons of exports to EU is at the fifth position among the largest exporters of hot peppers for 
consumption to EU-28 and thus faces international competition from Morocco (10700 tons), Turkey (12200 
tons) and Ghana (2060 tons) (Eurostat, 2011). Ugandan legislation covering fresh produce products is 
different from that prevailing in the EU and therefore those exporting such products to the EU have to adapt 
themselves. In the fresh produce sector, several areas are not covered by existing Ugandan legislation. The 
EC Food and Feed Regulation (178/2002) is different from the Food and Drug Act in Uganda, for instance, 
with respect to its scope and definition of ‘‘food’’. Regulations pertaining to food hygiene and infrastructure 
under the Food and Drug Act are not as comprehensive as Regulation (EC) 852/2004. Moreover, 
Regulations (EC), 1881/2006 (contaminants such as heavy metals) and 396/2005 (pesticide residues), are 
not comprehensively covered by Ugandan legislation. For example, few MRLs are available for fruit and 
vegetables and detailed requirements for a control infrastructure for food safety inspection are inexistent. 
A local competent Authority dedicated to controlling food safety of fresh produce exports from the farm 
prior to export has not yet been established. Considering the differences that exist between the Ugandan 
and European fresh produce safety regulatory infrastructure, it can be hypothesized that chain actors may 
experience difficulties in exporting fresh produce products to the premium fresh produce markets in the 
EU. It is therefore interesting to further probe the importance of the organization of the fresh produce supply 
chain as an export determinant for Ugandan fresh produce exports. The following research questions are of 
interest: “How is the hot pepper export supply chain organized in Uganda?”,  “Who are the key hot pepper 
chain actors and what are their roles in view of assurance of food safety?”, “What are the main constraints 
faced by Ugandan hot pepper chain actors when exporting to the EU?’’. This study will be useful to inform 
the Uganda food policy process and other development agents about the potential to upgrade the Ugandan 
export horticulture sector into product quality or quantity that is required to enter the dominant premium 
export supply chains to in particular EU. 
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2.2 Methodology 
The methodological approach comprises mixed methods to address the research questions: a survey in the 
hot pepper export subsector at three levels of the supply chain complemented with in-depth qualitative 
interviews with strategic key informants. The following sections provide additional grounding and 
information on the different methods adopted. 
2.2.1  Analytical framework 
The approach used to identify the type of constraints to fresh produce safety in the Ugandan hot pepper 
export subsector  is based on the analysis of the organization of the supply chain adapted from a 
conceptual framework as priory described  by Heinze (2007). Heinze (2007) identified three levels of 
organization in the supply chain i.e. the micro level, the meso level, and macro level. 
• The micro level relates to the chain operators and the phase at which the added value to a given 
product is generated, looking at the sequence of activities performed ranging from the use of 
specific inputs (e.g. fertilizers, seeds, water for the case of fresh produce) to consumption of the 
product.  
• The meso level relates to the chain supporters which can be divided into two categories; operational 
service providers and support service providers. Operational service providers render business-to-
business (B2B) services to chain operators. Examples include accounting agencies, certification 
bodies, technology suppliers (e.g. water treatment technology suppliers), laboratories, etc. Support 
service providers do not directly support (or perform) the basic functions in a supply chain. Instead, 
they render services that involve general investments and preparatory activities benefiting all or at 
least several supply chain operators simultaneously. Typical examples include provision of sector-
specific information, setting of professional standards, joint export marketing, development of 
generally applicable technical solutions, or political lobbying. Support services are often provided 
by business associations, chambers or specialized public institutes.  
• The macro level relates to those stakeholders who look at the enabling environment of the supply 
chain with a wide range of issues such as public policy and administrative governance, laws and 
regulations, market regulations through grades and quality standards, the capacity and quality of 
infrastructure and utilities, and the availability of public services.  
 
???
?
2.2.2 Survey with farmers and exporters at the micro level 
The current survey borrows, adapts and builds on Henson and Loader (1999) and Henson et al. (2000.) to 
examine the constraints that hot pepper farmers and exporters face in exporting their products to the EU. 
The survey at the micro level of the hot pepper supply chain hinged on a structured questionnaire (Q1) 
which included both close- and open-ended questions. The questionnaire was designed bearing in mind the 
salient research questions underpinning the study. The principal sections focused on the profile of the hot 
pepper farmers, intermediaries and exporters, current trading partners, barriers to exports, constraints faced 
in compliance with voluntary and private food safety standards in their operations. A seven- point ordinal 
Likert scale was used for measurement purposes: ‘‘1–2: not important; 3–5: of medium importance; 6–7: 
very important”. The questionnaire was pilot tested with key informants who were intentionally selected to 
include fresh produce experts from industry (representatives of produce organisations), institutes/ 
laboratories and universities prior to enumeration. In Uganda the main production areas for hot peppers are 
located within 100 kilometers of Kampala capital City, and farms and export companies visited included 
those in the districts of Mpigi, Mbarara, Masaka, Mukono, Luweero, and Wakiso. An up-to-date list of hot 
pepper farmers was obtained from various hot pepper export companies while  the exporters list was 
compiled using information obtained from the Uganda Export promotion Board.  
2.2.3  Interview with key informants at the meso and macro levels 
Additionally to the quantitative survey (Q1), face-to-face interviews were also carried out with key 
informants at the meso and macro levels involved in the hot pepper export sub sector. We used an open-
ended questionnaire (Q2) organized around themes of interest which allowed us to deeply explore the 
informants’ experiences and perspectives on official agro-food export control namely; pesticide dealers and 
pesticide company sales representatives, government officials  from the Ministry of Agriculture, Animal 
Industry and Fisheries (MAAIF), the Uganda Export Promotion Board (UEPB), the National Agricultural 
Research Organization (NARO), some non-governmental organizations involved in the provision of 
technical support and services to hot pepper farmers and Exporters like the Horticultural Exporters 
Association of Uganda (HORTEXA). Information from these interviews was supplemented with secondary 
information from government and industry statistical reports, industry newsletters, and international and 
local newspaper reports. Interviews with government agencies involved in the regulation of food safety and 
quality were interviewed at the macro level. 
In particular within a three months period (December 2013 to February 2014), respondents were selected 
from key stakeholder groups involved in the fresh produce sector and the hot pepper supply chain. i.e. At 
the micro-level: input suppliers (n=5), hot pepper farmers (n =18) and managers (n=9) of fresh produce 
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export companies, at the meso level: food safety service providers (consultants and experts (n=4), support 
interest groups (n=5) (i.e. Non-Government Organizations (NGOs), managers of packaging companies 
(n=2), sector organizations (n=3) and academicians (n=6), and at the macro-level: government officials in 
government agencies with mandates on food safety and quality for fresh produce (n=12). This variety of 
respondents helps to understand the different perspectives of constraints to fresh produce safety in Uganda 
better and minimize bias from one particular stakeholder group. In addition, farm and trading company 
visits (n = 27) were undertaken to examine in detail the current level of chain actor practices and operational 
infrastructure available in hot pepper farms and exporting firms to meet increasing demands for food safety 
and quality. For reasons of confidentiality, the identities of case respondents are withheld.  
Table 2.1 details the rationale behind the selection of the different interviewees and respondent groups at 
the three levels.  It also presents the number of respondents approached and the actual response in each 
respondent group at the three levels. The response rate was 67.3% in general.  
2.2.4 Data analysis 
A multi-case, multi-site approach was used to facilitate generalization and triangulation of responses (Dey, 
1993; Miles, 1994; Yin, 1994). After each interview with key informants, raw data (from Q1 and Q2) was 
transcribed into text using both the interviewer’s and the interviewee’s words, the latter being distinguished 
by square brackets ([ ]) and the use of italics. Data was classified for each of the three chain levels under 
scrutiny, according to a number of themes, usually based on the questionnaire constructs. Linkages and 
associations in the data were explored by checking how the level of matching between the phenomena is 
distributed across the whole data set by simple manual counting. Patterns of association were also 
investigated based on the response provided by the respondents. Response to constraints pertaining to food 
safety compliance (in Q1 and Q2) was also analyzed qualitatively. Quantitative analysis of the data 
consisted of computing the frequency and median of responses collected at each of the three chain levels 
with SPSS 16.0, as a robust alternative to the mean (Daszykowski, 2007). The median responses of all the 
survey participants (that is, chain actors at the micro level, operational and support providers at the meso 
level and government agencies at the macro level) were then computed together.  
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2.3 Results  
2.3.1 Organization of the Ugandan hot pepper supply chain 
The organization of the hot pepper supply chain at the micro, meso and macro levels involves production 
activities and services, a range of supporting industries, as well as the chain enablers and regulators. Figure 
2.1 summarizes the organization of the hot pepper supply in Uganda at the three levels. There are many 
actors involved in Uganda’s hot pepper supply chain, with several interactions between them. At the micro 
level are private sector actors involved directly with hot pepper production and marketing activities. This 
includes inputs providers, hot pepper producers, assemblers, transporters, wholesalers, and exporters. This 
group is generally entrepreneurial and is the one directly affected by factors of production and marketing 
systems, and are more concerned with saving costs and maximizing profits. 
At the meso level are actors who are either farmer associations or business member organizations, or 
government institutions providing operational and support services directly to micro level actors. Actors 
involved at the macro level are those concerned with sector policies, and include mainly the different 
government Ministries, and development partners.  Policies developed at the macro level provide the 
framework conditions in which hot pepper chain actors operate. 
2.3.2   Micro-level 
Input supply by primary production.  The main hot pepper variety grown in Uganda for the export 
market is Scotch Bonnet. The seedlings of hot pepper are sourced from private nurseries owned either by  
individuals or groups of farmers. However, during the field survey, it was revealed that most of the 
producers get their seeds from export companies using the rejected hot peppers. Majority of the inputs 
(i.e. fertilizers, seeds, and pesticides) for hot pepper cultivation are not locally manufactured in Uganda 
but directly imported from 
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overseas and mostly imported from Nairobi, Kenya. These inputs are procured and imported into Uganda 
and then distributed to large and medium agricultural wholesale shops, small retail shops who finally sell 
them to large and small scale producers, farmer groups and/or associations. Inputs suppliers include large 
and medium agricultural wholesalers like Victoria Seeds Ltd, Bukoola Chemicals Ltd, etc (Omamo, 2003).  
 
Table 2.1: Characterization of actual number of respondents surveyed and number of respondents 
approached for in depth interviews at the three different levels of the hot pepper supply chain in Uganda. 
Supply chain level Response rate (n = X , respondents Y/X) Description 
Micro level • Farmers (18 /25) They are the key growers of hot peppers and 
are likely to know the constraints they face on 
farm. 
 • Exporters (9 /15) They are the primary buyers of hot peppers 
from farmers and have to comply with food 
safety requirements requested in the export 
markets 
 • Middlemen (5/8) They act as market and sourcing links 
between farmers and exporters. They 
therefore have a fundamental understanding 
of the complete supply chain and the 
constraints they encounter 
Meso level Operational supporters  
 • Input providers (2/5) 
• Packaging companies (2/2) 
• Consultants (4/7) 
 
They either directly perform supply chain 
functions on behalf of chain operators or are 
directly related to them. They are well 
familiar with the constraints they encounter 
as they render their services. 
 Support service providers 
• Interest groups (NGOs) (5/5) 
• Academicians (3/9) 
• Sector organizations (6/7) 
 
They provide supply chain specific services 
and generic business services to all operators 
in the sector. They can therefore be helpful in 
identifying weaknesses and strength related 
to food safety issues in the fresh produce 
sector. 
   
Macro level Government officers (12/15) 
 
 
This group includes consultants and officers 
from government agencies that have food 
safety mandates. They cooperate with other 
stakeholders to regulate and generally advise 
on specific aspects of safety of fresh produce. 
  Total= (66/98)  
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Hot pepper production. Hot pepper is grown in several agro-ecological zones in Uganda, with the majority 
being produced in central and western Uganda. Main hot pepper growing areas include districts of Mpigi, 
Mbarara, Masaka, Mukono, Luweero, and Wakiso. Majority of hot pepper producers are independent 
smallholders with acreage ranging between 0.5 to 5 acres. On the other hand, big scale producers of hot 
peppers own farms with 5 acres and above but these are usually export company-owned farms. Some of the 
farmers grow hot pepper as an intercrop in banana gardens while most of them grow it as a mono crop. Hot 
pepper production is seasonal, when transplanted at the beginning of October, at the start of the rain, the 
crop will start producing in December, the right moment economically because prices in Europe, the target 
market for Ugandan hot peppers, are at their highest at the time. Production can continue at full strength 
until the beginning of May when the long dry season starts in Uganda, and has to be phased out by the end 
of May when prices in Europe start to decline. The production processes involve land preparation for crop 
planting and making of wooden nursery beds to grow the seeds into seedlings which are then transplanted 
to the main fields. The crops are not irrigated and depend mainly on natural rainfall for water. Spraying of 
pesticides is frequently done to protect hot pepper yields from major pests like trips, aphids, mites, pod 
borer and the major diseases like bacterial spot, root rot and gray leaf spots which affect the ripe fruits and 
reduce their marketability (Buyinza, 2010). The harvesting (picking and packing) of the hot peppers is done 
manually. 
Processing of hot peppers in Uganda does not exist yet. There are only two local food companies in Uganda 
which process and pack chilies into chili sauce but they do not use hot peppers.  
Wholesale trade for export. The main wholesalers of hot pepper in Uganda are the smallholders who 
directly sell their harvested hot peppers to export companies. There are also export agents and/or middlemen 
who buy from village collection centers where the hot peppers are collected and assembled by individual 
farmers. Transportation of the hot peppers is not done under cold conditions e.g. no use of cold storage 
trucks, and the pack houses to which they are delivered have no cold storage facilities. While in the pack 
houses, all the hot peppers are screened by eye observation on quality parameters such as color, size and 
damage, screening for food safety parameters like testing for microbiological and pesticide contamination 
is not performed. Primarily because farmers and middlemen are not aware on any food safety issue and 
secondly as judging of microbial and pesticide contamination cannot be visually done, there is also a 
restriction to perform this by lack of analytical capacity and accredited lab testing facilities. The rejected 
hot peppers (that do not comply with the quality criteria) may be disposed of or retained by farmers to be 
re-used as a source of seeds for the next planting seasons. The approved hot peppers are then packed in 
carton boxes and transported to Entebbe airport which is 30 Kilo meters from Kampala (capital city of 
Uganda), where they are airlifted to their final EU destinations e.g. the UK, Netherlands and Belgium. It is 
mandatory for all exporters to have their hot peppers export batches accompanied with a phytosanitary 
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certificate, one of the international export market requirements. Much as 90% of Ugandan hot peppers 
produced are exported, none of them are yet sold in the premium market like supermarkets where food 
safety and quality standards are a pre-requisite for entry. 
Wholesale and retail trade for domestic market. The volumes of hot pepper in the domestic chain are the 
smallest (10%) and food safety requirements like legislative food safety standards, certifications and 
hygiene guidelines for fresh produce do not exist in Uganda. The hot peppers in domestic supermarkets 
tend to be the overflow from sales to exporters. They are sold to the urban food wholesale markets like 
Owino, Nakasero, Nakawa and to open retailers especially by hawkers and grocery kiosks.  
Consumption. In the domestic/local market, fresh hot peppers are not popular except for a few Asian 
immigrants especially Indians who use them as a spice in their cooked meals. In the export market Ugandan 
fresh hot peppers are consumed by various people especially in the ethnic and specialty shops especially 
by West Africans and Asians who use them as a spice in their cooked meals. Ugandan hot pepper can only 
be eaten when cooked. 
2.3.3  Meso level   
Similarly, in this section we focus on describing the support activities and the chain supporters for the hot 
pepper supply chain in Uganda. We discuss the two support types at the meso level (Figure 2.2); 
Operational services. Specific operational services for the hot pepper chain and the fresh produce sector at 
large include market information on export prospects and business advice, input procurement, technical 
services like engineering, maintenance, equipment lending especially for tractors on export farms, 
packaging services (mainly carton boxes), lab testing of food safety parameters in particular for pesticide 
residues and microbiological agents etc. 
Generic business operational services that are available include road transportation, freight handling, IT 
services (e.g. telecommunication, internet services), insurance, management consultancy (e.g. business 
development, accounting and legal advice), advertising and marketing.  
In Uganda most of the operational services for the fresh produce chain are provided by the private sector 
as well as the public sector though, the latter at a minimal scale.  
Support services. Important support service providers for the hot pepper supply chain and the fresh produce 
sector in Uganda are shown in Figure 2.2. Here, NGOs can be identified supported by (inter)national 
funding.  
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2.2.4 Macro level 
Lastly, the government of Uganda is the main chain enabler for the fresh produce supply chain with 
major roles in the provision of national infrastructure such as ensuring the quality of electricity supply 
to the fresh produce pack houses, the construction and maintenance of roads, facilitating the efficiency 
of Entebbe airport, and the quality of communication systems (telephone, broadband). Also, the 
government has the regulatory role of prevention of unfair practices, establishment of quality standards 
etc. (Bibangambah, 2001). Only the regulatory role with respect to food safety is described here. 
Regulatory role. Government agencies (at central and local levels) are responsible for establishing 
and managing an enabling institutional policy and regulatory framework for food safety in addition to 
carrying out food control activities that protect consumers from risks arising from unsafe food and 
fraudulent practices (Nguz, 2007). In Uganda, various public agencies and private organizations play 
a major role concerning regulations, food safety controls, import and export certifications. These 
include; Ministry of Health (MOH), Ministry of  Agriculture, Animal Industry and Fisheries (MAAIF), 
Uganda National Bureau of Standards (UNBS - a statutory institution), Uganda Export Promotion 
Board (UEPB), Commodity Development Boards and other Public Institutions. 
2.2.5 Rating of the constraints at the micro, meso and macro levels influencing 
Ugandan hot pepper exports to the EU 
Table 2.2 shows the results of the survey at micro, meso and macro level (Q1) indicating constraints 
which are influencing export to the EU.  
Constraints at the micro level: The most important problem that influenced hot pepper chain operators’ 
(farmers, intermediaries and exporters) ability to meet food safety requirements in exporting Ugandan 
hot peppers to the EU is the awareness of food safety requirements within the fresh produce industry 
(Median score = 3.00, Mean= 2.59). This lack of awareness makes it difficult for farmers and exporters 
to comply with new food safety requirements in a proactive manner. One farmer stated that: 
 
[there is no awareness platform for us to learn and know about food safety standards for 
our products. This is because we never get any information on food safety issues from the 
export companies where we sale our products and we have not received any awareness 
communication from the government about food safety for our products]. 
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Table 2.2 Frequency of responses for constraints that might influence Ugandan hot pepper chain 
actors’ ability to meet food safety requirements in exporting to the EU export market. 
 
Factor 
Number of respondents   
Not 
Important 
medium 
importance 
Very 
important 
Mean Median 
MICRO LEVEL (n = 32)      
Quality of hot pepper seeds and planting material 7 9 16 2.5 2.28 
Administrative arrangements for food safety requirements 6 10 16 2.5 2.31 
Access to hot pepper nurseries with phytosanitary certification 14 8 10 2 1.87 
Access to officially registered plant protection products  4 25 3 2 1.96 
Awareness of food safety requirements within the hot pepper subsector  2 9 21 3 2.59 
Prevalence of diseases and pests such as Phytophora Root Rot and aphids 3 11 18 3 2.46 
Hygiene practices on farm and  hygiene conditions at packaging facilities  4 20 8 2 1.96 
Access to information on Good Agricultural Practices 9 13 10 2 2.03 
Scarcity of skilled labor 3 8 21 3 2.56 
Access to scientific/technical expertise 3 18 11 2 2.25 
MESO LEVEL (n=22)      
Awareness of food safety requirements among support officials 11 4 7 1.81 1.5 
Cost of operational and support services 1 6 15 2.63 3 
Access to operational and support services in food safety issues  7 7 8 1.86 2 
Availability of food safety expertise extension services for fresh produce 3 6 13 2.45 3 
Access to quality audits and standards certification services 4 8 10 2.27 2 
Institutions to coordinate key support services for the fresh produce sector 1 4 17 2.77 3 
MACRO LEVEL (n=12)      
Awareness of food safety  requirements among government officials 2 3 7 2.42 3 
Availability of public regulatory and control services for the fresh produce  2 5 5 2.25 2 
Enforcement of food safety and quality requirements in fresh produce sector 1 4 7 2.5 3 
Political will by the government to invest in the fresh produce sector  6 4 2 1.67 1.5 
Provision of infrastructure like good roads and cold logistic facilities 2 1 9 2.58 3 
 
In addition, scarcity of skilled labor and high prevalence of diseases and pests such as Phytophora 
Root Rot and aphids were also identified to be important constraints influencing their ability to meet 
food safety requirements (median score = 3.00, Mean = 2.56 and median score =3.00, Mean = 2.46 
respectively).  
Constraints at the meso-level: According to respondents, the absence of institutions to coordinate key 
support services for the fresh produce sector, operational and support services costs and availability of 
food safety expertise extension services for fresh produce acted as the most important barriers 
influencing the ability for hot pepper chain actors to export to the EU (Medians = 3.00; Means = 2.77, 
2.63 and 2.45 respectively). Access to operational and support services in food safety issues and quality 
audits and standards certification services were considered to be of medium importance (Medians = 
2.00).  
Constraints at the macro level: The Provision of infrastructure like good roads and cold logistic 
facilities, enforcement of food safety and quality requirements in fresh produce sector and awareness 
of food safety requirements among government officials were considered to be the most impeding 
factors for export at the macro level (Medians = 3.00). Two government officers revealed that: 
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[presently, legal norms were not being strictly imposed in the horticultural export sector and 
farmers and exporters have to find a way of complying with requirements set by the importers 
on their own, especially with respect to aspects such as packing, presentation and proper 
temperature control]. 
However, the two government officers were of the opinion that in the near future the government will 
embark on facilitating and enforcing quality control within the fresh produce sector for both the 
domestic and export markets. Political will by the government to invest in the fresh produce sector 
was rated as being of not very important (median = 1.5).  
2.3 Discussion 
The European market is the most important destination for Uganda’s fresh produce exports. This 
highlights the relevance of adhering to EU requirements so as to secure and maintain exports. Hot 
pepper farmers and exporters have to adhere to plant health measures, marketing standards, traceability 
requirements, limits for pesticide residues, GAP for primary production as well as general 
implementation of procedures based on HACCP principles after primary production. The need for an 
efficient food safety management system, a pack-house, and public inspection systems with 
operational inspection services (COLEACP, 2008) were made mandatory since 2006 (EC Regulations 
852/2004, 882/2004). In practice, these measures are not strictly enforced for Ugandan hot pepper 
farmers and exporters.  
The primary reason for this research was to create a starting point for discussing factors influencing 
the constraints to fresh produce safety in Uganda in a manner that recognizes the holistic 
interconnections among multiple stakeholders at the micro level, meso level and macro level of the 
supply chain. By visualizing the influences and factors that affect stakeholders in the fresh produce 
sector at multiple levels of the supply chain, we can inform the development of strategies to enhance 
and promote food safety and food quality for fresh produce in Uganda. 
Our findings reveal that the hot pepper supply chain of Uganda still has constraints impacting on food 
safety and quality in order to access the premium export market in EU. This finding concurs with 
previous studies conducted in other developing countries (De Battisti et al., 2009; Henson et al., 2011a; 
Mithofer et al., 2008; Neeliah and Goburdhun, 2010; Ouma, 2010) which concluded that food safety 
is usually a concern, especially in the fresh produce trade. 
Ugandan hot pepper farmers and exporters revealed that lack of awareness of food safety requirements 
for the fresh produce sector to be a major challenge at the micro level. Furthermore, the majorities of 
Ugandan hot pepper exporters were small to medium companies with limited vertical integration, and 
hence limited control over the chain. They sourced their products from small farmers whose quality 
was not uniform, and consequently they can supply only low volumes mostly to export ethnic/niche 
markets. The problem of limited access to quality inputs for hot pepper farmers and exporters could 
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be a result of weak public institution regulatory and control services for the agro-input sector. 
Exporters also revealed that in order to export to the EU, they only required a phytosanitary certificate 
delivered by the crop protection department office under the ministry of agriculture. They found the 
enforcement of phytosanitary regulations in the EU to be more relaxed and did not require the hot 
pepper exporters to be approved by a competent authority.  
However, currently the EU Regulation 669/2009 imposes certain percentages of checks including the 
analysis for produce from third countries considered to be a risk on Maximum Residue Levels (MRLs) 
for pesticides and microbiological hazards (Anonymous, 2011). The fact that there have been rapid 
alert notifications on Ugandan fresh produce already indicates that hot pepper exporters need to 
exercise caution when screening their products prior to export. Egg plants and aubergines originating 
from Uganda were already subject of EU border rejections (RASFF, 2012).  
The absence of stronger and more established producer organizations at meso level for the numerous 
small-scale hot peppers farmers in Uganda hinders information dissemination with regard to export 
standards required by commercial customers. This could explain why at the time of the survey, 
Ugandan hot pepper farmers and exporters claimed they were not certified for the Global GAP 
standard. This represents a major barrier to proper implementation of food safety measures and ability 
to meet demands of importers in the premium fresh produce export markets. 
Much as it is important for fresh produce farmers and exporters to keep abreast of the latest changes 
in food safety measures in export markets and implement same within reasonable time, this has not 
been the case in Ugandan hot pepper supply chain. This lack of awareness about GAP makes Ugandan 
hot pepper farmers and exporters uncompetitive and often ineffective in complying with food safety 
measures.  Some studies have shown that small joint investments by members of farmer organizations 
in areas of quality development, labeling and certification etc., all are quite important and even 
necessary in meeting more stringent food quality and food safety requirements (Kersting and Wollni, 
2012a; Narrod et al., 2009; Ouma, 2010). 
At the meso level, there are also coordination failures between support service providers and operators 
(farmers and exporters). During the interviews, hot pepper farmers and exporters expressed concern 
that most of the support service providers are entrepreneurial and opportunistic and tend to be 
generalists rather than specializing in food safety issues in fresh produce. And as such, this has left hot 
pepper farmers and exporters inadequately informed by the support service providers about food safety 
and quality demands of buyers. In addition, the range of contracted operational services on offer is 
fairly narrow and hardly differentiated enough to support the hot pepper chain improvement especially 
on food safety issues. For example, there are no local accreditation service companies and exporters 
always have to depend on foreign expertise and private consultants who are very costly to access their 
services. Technical operational services like laboratory tests for fresh produce especially for pesticide 
residues are very few.  The lead in this is taken by commercial service labs and is expensive for most 
of the hot pepper producers and exporters.  
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Also, there are no companies offering cold storage solutions for the fresh produce sector, for example 
like cold storage trucks or warehouses which could be used by the hot pepper supply chain operators 
except the cold room facility at the airport which is available for temporally handling produce meant 
for export.  
As a country, optimum use of national expertise in support services is available though most are 
implemented in a reactive manner, for example in response to a given need, such as a pest attack, crop 
disease outbreak or low fertility, and not in a consistent and coordinated way. Also, they do not address 
all Good Agricultural Practices (GAP) related issues. Besides, both the government and the private 
sector lack sufficient capacity in some key areas of GAP, such as the elaboration of integrated pest 
management program and appropriate irrigation methods or water management and water treatment, 
to be able to respond to the needs of all hot pepper smallholders, especially those in remote areas 
(UNCTAD, 2008).  
Moreover, Uganda still lacks an established institution neither private nor public dedicated to 
coordinating and spearheading the provision of the necessary and key support services related to food 
safety for the horticultural sector like the one in Kenya called, Horticultural Crops Development 
Authority (HCDA), which is vested with the responsibility to facilitate, develop, promote, coordinate, 
and regulate the horticultural industry in Kenya. 
Finally, the underlying constraint at the macro-level of the hot peppers supply chain is that Uganda’s 
body of legislation which pertains to food safety, agriculture, public health, and compliance control 
with international Sanitary and Phytosanitary Measures and Technical Barriers to Trade matters is in 
a state of transition, with many areas covered by obsolete legislation, other areas are still facing a legal 
or regulatory vacuum, and a large queue of draft bills and policies positioned at various points in the 
national legislative process (Jaffee, 2006) and this is still the case up to date. 
Moreover, the current laws in Uganda make no provisions for risk assessment and management 
concerning the fresh produce sector and there is weak coordination/ collaboration among institutions 
involved in food safety and quality control (Nguz, 2007; UNCTAD, 2008).   
At present, the inspection activities are only performed at the end of the production chain (at the airport 
where a phytosanitary certificate is issued) by visual checks for plant diseases but not on pesticide 
residues before the product is airlifted to its export destinations.  
The fact that implementation of preventive measures for hot peppers at the farm and further along the 
chain is lacking is mainly attributed to the limited capacities in staffing and resource facilities to enable 
institutions perform on-farm inspections.  
Despite all the challenges and bottlenecks faced by the conventional hot pepper supply chain and the 
fresh produce sector at large, certified organic agriculture is a key niche export market opportunity for 
Uganda (Preissel and Reckling, 2010). The well-organized organic agricultural sector in terms of its 
professional institutional network, high growth rates, large area with 212,304 ha certified land, and 
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180,746 certified small-scale producers in 2008, has made it to be considered one of the most 
developed in Africa (Willer and Kilcher, 2010).  
The organic sub-sector in Uganda has streamlined all its efforts in complying with the required food 
safety standards in order to penetrate international premium markets in the EU and US for both dry 
and fresh fruits and vegetables. For example a lot of organic dried chillies, apple banana, spices, fresh 
pineapples, bananas, passion fruits from Uganda are sold in supermarkets in the UK, Sweden and the 
Netherlands.  Therefore, important lessons on food safety standards compliance for the conventional 
fresh fruit and vegetable sector can be learnt from the already successfull self-regulated and well 
organized organic agricultural sub-sector. The latter has established its own contexual efforts e.g. the 
setting of the Uganda Organic Standard (UOS) against which all operators in the organic supply chain 
are certified and the establishment of the first local national certification agency in Uganda called 
Uganda Organic Certification (Ugocert) to provide safe food for consumers in the domestic and export 
markets.  
2.4 Conclusion 
This paper has brought to the fore that the Ugandan hot pepper supply chain is faced with three broad 
categories of food safety related constraints in view of organization of the fresh produce supply chain. 
Firstly, at the micro level the lack of awareness of food safety and hygiene requirements, limited supply 
of clean planting material (hot pepper seeds and seedlings), high prevalence of diseases, and low levels 
of knowledge in general good agricultural practices have affected productivity and competitiveness of 
the hot pepper export subsector on the supply side. Secondly, at the meso-level the hot pepper 
subsector faces constraints in the inadequate and mismatched operational and support services with 
farmers and exporters’ needs to comply with market standards. Thirdly, the framework conditions for 
food safety regulation of the fresh produce sector are still inadequate and ineffective.  For Uganda to 
achieve an international demand for its fresh produce products in the lucrative export market, it must 
strive to establish and enhance standards of hygiene and food safety control more effectively. 
However, this demands a proactive system geared by collaborative efforts from all stakeholders at the 
three levels of the supply chain.  
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3.1 Food safety management systems  
FSMS stands for Food Safety Management System and consists basically of two aspects: food safety, 
and safety management system. Food safety is a specific aspect of food quality  (Luning and Marcelis, 
2009a) and according to Codex Alimentarius Commission (2003), it is defined as the assurance that 
food will not cause harm to the consumer when it is prepared and/or eaten according to its intended 
use. Broadly, Quality Management (QM) refers to all activities that organizations use to direct, control, 
and co-ordinate quality, including formulating a quality policy, setting quality objectives, quality 
planning, control, assurance, and improvement (Luning and Marcelis, 2007). In a company, the 
Quality Management System (QMS) includes the organizational structure, responsibilities, processes, 
procedures and resources that facilitate the achievement of quality management (Luning and Marcelis, 
2009a). Therefore, for a given a company, a FSMS involves that part of the QMS which is specifically 
focusing on food safety. In other words, a FSMS of a company focuses only on those activities which 
particularly aim at controlling and assuring safety of food from microbiological, chemical and physical 
hazards.  
The underlying reason why food companies should have a FSMS as part of their food quality 
management plan is because various stakeholders in the food supply chain (e.g. government, retailers, 
consumers etc.) commonly require a specific set-up of the company’s quality management system to 
guarantee that good quality and safe food is produced by companies. In most cases all these 
stakeholders impose demands on the organization of the company’s system which are described in 
legislations (e.g. EU Regulation 852/2004) and the well-established QA guidelines (e.g. GMP and 
HACCP principles according to the Codex Alimentarius (Codex Alimentarius Commission (CAC), 
2003) and QA standards (e.g. ISO 9001:2008, ISO 22000:2005, BRC, etc.) (Escriche et al., 2006; 
Jacxsens et al., 2009b; Luning et al., 2006). Therefore each food company (establishment) has its own 
unique food safety management system (FSMS) based on the translation of quality assurance 
guidelines and standards which have to be translated to its specific company circumstances and its 
unique production conditions.   
3.1.1 Key components of the FSMS 
A FSMS consists of two major components namely; core control and core assurance activities. They 
are the two quality management functions each with another objective, different activities, and 
decisions. That is; core control activities contribute to Food Safety Control (FSC) while core assurance 
activities contribute to Food Safety Assurance (Luning and Marcelis, 2007). These two sets of 
activities contribute to the overall performance of the food safety management system. 
In short, QA activities are the strategic activities while QC activities are the tactical activities (“Tactics 
are the means by which a strategy is carried out”). Figure 3.1 presents the core activities in an FSMS 
contributing to food safety control (FSC) and food safety assurance (FSA)  
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Figure 3.1: Core control and assurance activities in the FSMS 
Source: Luning & Marcelis, 2009 
3.1.2 Differences between control and assurance activities in a FSMS 
Control activities are aimed at keeping products, processes, and people processes between desired 
tolerances (or below limits). Control activities concern the ongoing process of evaluating performance 
of both technological and human processes and taking corrective actions when necessary. Four types 
of control activities have been distinguished in the FSMS, namely; 1) Preventive measures are aimed 
at preventing (cross) contamination and growth of micro-organisms and more specifically pathogens 
(e.g. by cooling, cleaning, hygienic measures, etc.), 2) Intervention processes are aimed at inactivating 
or reducing micro-organisms (more specifically pathogens) to acceptable levels, 3) Monitoring systems 
are aimed at providing information about the actual status of product or process conditions, which 
enables process corrections, removal of non-conforming products, and system improvements; and 4) 
Operational strategies are aimed at ensuring the actual operation of major control activities which  can 
be directly checked, by analysis of actual performance of equipment, facilities and methods, and actual 
availability of and compliance to procedures (including guidelines and instructions) (Luning et al., 
2008a). 
Core Assurance activities 
? 
Setting system requirements 
Validation?
Verification 
Documentation and record keeping 
Core Control activities 
 
Preventive measure design 
Intervention process design 
Monitoring design 
Operational Strategies 
Assurance 
on product 
safety 
Product 
safety 
Stakeholders’ 
assurance 
requirements 
???
?
Assurance activities are aimed at providing evidence and confidence to stakeholders that the FSMS is 
properly designed (effective) and operates in daily practice as designed. Assurance activities deal with 
setting requirements on the system, evaluating its performance and organizing necessary changes. 
Important assurance activities addressed in a FSMS are; 
1) Setting system requirements, which involves translating of external assurance requirements into 
requirements on the company’s FSMS. Current control and assurance activities are compared to the 
(new) stakeholder requirements and new specifications on the FSMS activities are then set, 2) 
Validation activities aim at checking in advance the effectiveness of designed control measures or 
combination of measures in controlling the hazard to a specific outcome, 3) Verification activities aim 
at checking afterwards if control activities are operating in practice as designed, and 4) Documentation 
& record- keeping. Documentation aims at keeping knowledge and information, whereas record 
keeping aims at collecting data respectively (Luning et al., 2009a). Table 3.1 below shows the two 
major differences between control activities and assurance activities in the food safety management 
system. 
Table 3.1: Key differences between control activities and assurance activities in FSMS 
Control activities Assurance activities 
-  Keep product properties, production processes  
and human process between certain acceptable 
tolerances. 
 
- Focus on the on-going process of evaluating 
performance of both technological and human 
processes and taking corrective actions when 
necessary. 
-  Provide evidence and confidence to stakeholders 
that the FSMS is properly designed (effective) and 
operates in daily practice as designed. 
 
- Set requirements on the system, evaluating its 
performance and organizing the necessary changes. 
 
3.2 Methods to measure performance of FSMS 
The ongoing evolution of public and private governance of agri-food chains has brought about a broad 
range of overlapping and inter-related standards and associated systems of conformity assessment and 
enforcement. They originated from individual private firms, business organizations and regional, 
national and/or supranational government. 
Next to the public requirements, many private standards emerged posing additional demands to food 
companies (da Cruz et al., 2006). Performance of FSMS in food processing companies could be 
measured by various methods including regulatory inspections, auditing, verification, products testing, 
and surveillance. Inspection is the examination of food or systems for control of food, raw materials, 
processing and distribution, including in-process and finished product testing, in order to verify that 
???
?
they conform to requirements (Powell et al., 2013). The purpose of regulatory inspection is to evaluate 
current conditions and whether they are in compliance with desired standard conditions, questions are 
responded with ‘yes/no’ reply (Powell et al., 2013). An audit is a systematic and independent 
examination to determine whether quality/safety activities and related results comply with planned 
arrangements and whether these arrangements are implemented effectively and are suitable to achieve 
objectives; questions are responded with why/how’ reply (Luning and Marcelis, 2009b; Powell et al., 
2013). It provides feedback on the completeness and effectiveness of the FSMS, and indicates the 
elements of the system that are inadequate or need improvement . Both audit and inspection are 
conducted to demonstrate and provide evidence on the effectiveness of a system/quality assurance 
program (Alli, 2003; Luning and Marcelis, 2009b). Audits are either self-audits (internal by food safety 
team), or second-party (by downstream company or buyer or company’s paid consultants) or third-
party (by outside accredited company/organisation) for certification purposes (Luning and Marcelis, 
2009b; Powell et al., 2013). A general procedure for auditing includes collection of information, 
verification of information, establishing objective evidence, summarising audit findings and 
preparation of a report (Luning and Marcelis, 2009b). Third-party audits examine compliance with 
laws and codes of practice and provide insight into management controls and supervision (Powell et 
al., 2013).  Third-party audits are non-consultative; thus, the auditor is not permitted to instruct or 
advise the facility on how to meet the requirements. A registration/certification audit is a third-party 
audit carried out for the purpose of registering/certifying the company to a recognised standard, such 
as the ISO 9001:2008 QMS standard (Alli, 2003). When satisfied that the FSMS/QMS has been 
effectively implemented and is maintained, a certificate is issued (Tanner, 2000). A certificate 
indicates that the company/organisation at the time of assessment had FSMS which complied with the 
specified requirements (Jacxsens et al., 2009a; Kussaga, 2015).  
FSMS are the result from the translation of all these various standards and guidelines into specific 
company’s circumstances (Luning et al., 2009c). Furthermore, food safety management is exercised 
in different contexts – countries, sectors, supply chains. This is relevant for all food sectors, but 
especially challenging for fresh produce, which is increasingly produced, traded and distributed across 
the world. Table 3.2 gives an account of studies that have been done on food safety management 
systems performance for various food sectors. 
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3.2.1 Principles behind FSMS diagnosing 
To diagnose the status of FSMS, the relation between the context and the FSMS is described in terms 
of riskiness to decision making within the FSMS. The riskiness has been represented by uncertainty 
due to lack of information, ambiguity due to lack of understanding, and vulnerability due to inherent 
risk in the product, process or organization (Luning. et al., 2011). The uncertainty is reduced by 
adequate information and systematic methods, ambiguity – by scientific information, and vulnerability 
– by systematic methods and independent positions (Luning. et al., 2011). Therefore, three levels have 
been defined to assess the FSMS activities by using the differentiation criteria: use of scientific 
knowledge, specific information, critical analysis, procedural methods, systematic activities, and 
independent positions (Luning et al., 2008a; Luning et al., 2009a). Following the contingency theory, 
the concept behind the diagnostic tool is: if there is high risk in the context situation then advanced 
FSMS activities are required to result in a predictable and controllable output. The system output 
represents the probability of failure in the FSMS, leading to adverse health effects. Structured 
information about the FSMS output through its key food safety performance indicators, according to 
very strict and specific criteria will provide better insight in the actual performance, because food 
safety hazards will be more systematically detected. The assessment with the diagnostic tool, as 
adapted for fresh produces chains, provides insight into the relations between the context, FSMS 
activities and the system output (Kirezieva, 2015; Kirezieva et al., 2013d; Kirezieva. et al., 2013b). 
Figure 3.2 shows the composition aspects of the food safety management system diagnostic tool. 
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3.3 Adapting the FSMS diagnostic tool from meat and dairy sectors to the fresh 
produce sector 
In the highly globalized fresh produce sector, a lot of fresh fruits and vegetables are grown in farms 
and distributed in supply chains that vary from very small to very large, and from domestic to 
international export markets. However, legislation and quality assurance guidelines for the fresh 
produce sector are not yet as well defined and organized as those for the meat and dairy industries 
(Jacxsens et al., 2010c). Quality assurance requirements or guidelines for fresh produce e.g. (CAC, 
2009; GLOBALG.A.P, 2013) are general in nature, lacking a scientific base, and difficult to translate 
into a specific FSMS. Implemented FSMS along the fresh produce chain are not always performing 
satisfactory, related to inadequate sanitation, improper practices, etc. (Ilic et al., 2008; Johnston et al., 
2006; Lehto et al., 2011; Little and Gillespie, 2008). Therefore, insight is needed on the factors 
affecting the status of FSMS along fresh produce chains, to identify their weaknesses and opportunities 
for improvement (Kirezieva, 2015). The original version of the FSMS diagnostic tool was aimed 
primarily on microbial food safety performance of meat and dairy processing industries and catering 
(Luning et al., 2013b; Luning et al., 2015) but was not covering the FSMS across the supply chain. 
During the European Veg-i-Trade project, another version of the FSMS diagnostic instrument for the 
fresh produce sector has been developed for assessment of food safety management practices along 
the fresh produce chain (Kirezieva et al., 2013b; Kirezieva et al., 2013d). This FSMS diagnostic 
instrument for the fresh produce sector has a wider scope of assessing the whole fresh produce supply 
chain from primary production (farm) to processing and trade (both wholesale and retail). Apart from 
assessing the microbiological safety output for companies, it is also suitable for the specifics of the 
fresh produce industry and considers chemical hazards such as pesticides and mycotoxins. It composes 
respectively indicators to assess context riskiness (n=21), performance levels of core safety 
management activities (n=41), and chemical and microbiological food safety output (n=10). Specific 
instruments consist in total 64, 69, and 66 indicators for primary production, processing, and trade 
(Kirezieva. et al., 2013a).  
3.4 Tailoring of the fresh produce European FSMS diagnostic tool to the Global 
context 
The FSMS diagnostic tool for fresh produce was initially designed for the European context, however 
fresh produce cultivation, processing and trade are operating in an international world, so further 
tailoring towards the global perspective was necessary. The diagnostic tools for the global context are 
illustrated in figure 3.3 and it follows the same principles and underlying mechanisms as those behind 
the first FSMS diagnostic tool that was developed and validated for the European context (Kirezieva 
et al., 2012).  
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Figure 3.3: Conceptual research model to tailor the fresh produce EU FSMS diagnostic tool to the 
global context Source: Kirezieva et al., (2012). 
 
 
For the global situation, additional context factors were included to reflect on issues typical for the 
countries outside EU (related to e.g. the nature of food safety legal framework, external chain support, 
etc.). Furthermore, alternative or modifications of statements in some of the original indicators and 
corresponding grids were included, to allow better understanding and positioning of companies in the 
different situations described in the grids. Lastly, specific examples to various indicators were added 
that illustrate the realities and practices in the global context. The constructs of all these additional 
aspects in the FSMS diagnostic tools for the global context enable to map and compare between FSMS 
and fresh produce supply chains that cover actors within EU as well as outside the EU.  
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????????????????
????????
Additional context 
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3.4.1 Demarcating the global context within the fresh produce supply chain 
Based on a comprehensive literature review, the demarcation of the global context to enable 
identification of possible differences in the key constructs of the FSMS diagnostic tools (i.e. context 
factors, safety control activities, assurance activities and system output indicators) in the fresh produce 
supply chain across EU and non-EU countries was done. Two theoretical concepts were concurrently 
applied; “organization of the fresh produce supply chain at the micro-, meso-, and macro-levels” 
(Chapter 1 and Chapter 2) and “three typologies of food systems” as identified from the literature 
review. This resulted into mapping and characterization of typical aspects associated with the fresh 
produce supply chains for various countries in view of the three food system typologies as briefly 
discussed below. Tables 3.3, 3.4 and 3.5 show the interaction between food systems at the micro, meso, 
macro–levels of the fresh produce supply chain, which defines the global context for tailoring the 
FSMS diagnostic tool. 
McCullough et al., (2008) described three different typologies for food systems that correspond 
roughly with the development process; the traditional food system, the structured food system and the 
industrialized food system. 
A traditional food system is characterised by the dominance of unorganized supply chains with a 
limited market infrastructure is typically characterising traditional food systems. In such systems, 
farmers and traders supply traditional wholesalers to sell them to individual processors and retailers 
who normally operate on a smaller scale. Traditional wholesalers are able to differentiate products by 
attributes such as size, colour and other observable features, but product information is not readily 
observable and not easily transmitted through the entire chain. In this food system, agriculture is 
mainly oriented towards the production of non-marketed staples and cropping systems are often 
diversified at the farm level with inputs generated on the farm. Some of the surplus production is 
marketed, but production systems are mainly subsistence oriented. Examples of countries with a 
traditional food system include; Uganda, Burundi, Rwanda, Benin, Ghana and indeed all other 
developing countries. 
Traditional actors in the market but with more rules and regulations applied to market places and more 
market infrastructure typically characterise the structured food system. In such systems, organized 
chains begin to capture a growing share of the market, but traditional chains are still common. 
Structured food systems in the emerging modern economies are neither traditional nor industrial but 
somewhere in between. Examples of countries with a structured food system include; China, Brazil, 
South Africa, Mexico, Kenya and all other countries considered being among the emerging modern 
economies. 
Strong perceptions of food safety, high degree of coordination, a large consolidated processing sector, 
and well organized retailers typically characterises industrialised food systems, that dominate 
throughout the developed countries. Such systems are highly mechanized and scale economies are 
???
?
quite pronounced. Differentiated products flow through well-organized value chains and commodity 
markets maintain basic safety standards through regulation (Kinsey and Senauer, 1996). By using these 
two theoretical concepts, the global context for the fresh produce sector in relation to the FSMS 
constructs was derived. Examples of countries with an industrialized food system include; all EU 
member states, USA, Australia, Japan and all other developed countries.?Figure 3.4 shows a visual 
illustration of the global context by all the three food systems at the micro–level of the fresh produce 
supply chain.  
Demarcation of the global context led to the identification of missing content and the addition of 
examples to some of the indicators that illustrate the realities and practices in the global context. This 
was done in alignment with the concept of the FSMS diagnostic tool that includes the definition of 
indicators for context factors (Luning et al., 2011c), control and assurance activities (Luning et al., 
2009a; Luning et al., 2008b) and system output (Jacxsens et al., 2010d). The selection and 
identification of additional aspects to the already existing indicators and described grids in the FSMS 
diagnostic tool for the European context was done based on literature study and expert discussions.  
The assumption behind the tailored FSMS diagnostic tool for the global context is that it should be 
able to reflect and assess the realities and practices associated with the performance of food safety 
management systems for fresh produce supply chains across traditional food systems, structured food 
systems and industrialized food systems, thus representing EU countries and non-EU countries.  
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3.4.2 Types of changes or modifications made in the tailored FSMS-DI for the global 
context 
In order to obtain a tailored FSMS diagnostic tool for the global context, two tailoring approaches 
were selected to categorize the types of changes or modifications that were made in the original version 
of the FSMS diagnostic tool for the European context.  
Tailoring approach 1: 
The approach included identifying the necessary changes in the indicators, typified as No Changes 
(NC), minor changes (MIC) and major changes (MAC) respectively.  
No changes (NC), means that the indicators were clear and also relevant to the global context and 
hence there was no need for any kind of alteration in their formulation. Minor changes (MIC), means 
that short statements or phrases were added to indicators with an aim of improving the clarity or 
understanding of the indicators. Major Changes (MAC), has two meanings: 1) complete reformulation 
of indicators and 2) establishment of new indicators to cater for a missing content relevant for the 
global context.  
Tailoring approach 2:  
The approach included adding examples in the FSMS diagnostic tool indicators and grids that reflect 
on the realities and practices in the global context especially in respect to the use of basic and 
indigenous knowledge by certain chain operators. Many of the examples were based on a case study 
of hot peppers supply chain and other fresh produce commodities for both domestic and export markets 
in Uganda.  
3.5 Results of the tailored FSMS diagnostic tool for the global context 
Table 3.6 shows the number of indicators with specific type of modifications or changes that were 
made for the global tailored diagnostic tools for primary production, processing and trade for the fresh 
produce sector. 
3.5.1 Tailored global FSMS diagnostic tool: context factors 
In overall, (15) indicators for primary production, (15) indicators for processing and (14) indicators 
for trade were tailored as “No Change” because they were considered to be applicable in the global 
context. Concerning the 3 context factors with major changes, the first indicator of “the variability of 
suppliers for initial materials” was created as a result of completely reformulating the indicator of 
“supply source of initial materials” while the other two indicators of “the specificity of external 
support” and “specificity food safety legal framework” were formulated as new indicators. Also the 
product characteristic indicator of “initial materials of your RTU in respect to microbiological 
contamination” for the trade FSMS diagnostic tool had a major change in its formulation by 
distinguishing between products traded as whole fruits and vegetables and those traded as processed 
???
?
products. Therefore the formulation of the two new indicators made the global tailored FSMS 
diagnostic tool to have 23 context indicators in total as compared to 21 indicators in the FSMS 
diagnostic tool for the European context. Table 3.7 shows the section of these three context factor 
indicators with their motivation and grids that were tailored as major changes. 
 
Table 3.6: Number of indicators with specific type of modifications or changes that were made for the global 
tailored diagnostic tools 
Tailored FSMS diagnostic 
tools for the global context 
Number of  indicators with specific type of modification/change made 
 
 
CONTEXT FACTORS 
No Change 
(NC) 
Minor Change 
(MIC) 
Major Change 
(MAC) 
Addition of Example 
(AOE) 
Primary production 15  3 3 2 
Processing 15  3 3 2 
Trade 14  3 4 2 
 
CONTROL ACTIVITIES 
    
Primary production 11 7 - 10 
Processing 18 6 - 8 
Trade 15 5 - 8 
 
ASSURANCE  ACTIVITIES 
    
Primary production 6  2 - - 
Processing 7  2 - - 
Trade 7  2 - - 
 
SYSTEM OUTPUT 
    
Primary production 10 - - - 
Processing 10 - - - 
Trade 10 - - - 
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3.5.2 Validation of the tailored global FSMS diagnostic tool 
Following the same approach as for the FSMS diagnostic tool for the European context (Kirezieva et 
al., 2012), validity of the FSMS diagnostic tool tailored to the global context instrument was considered. 
Content validity of the instrument was addressed through the input from the international experts. These 
experts were partner institutes and universities within Veg-i-Trade project. In particular, the non EU 
countries: Brazil (leafy greens), Egypt (leafy greens and strawberries), India (mangoes), Serbia 
(raspberries), Kenya (green beans), South Africa (leafy greens and fruits), and Uganda (hot peppers) 
were contacted via online feedback to review and assess the tailored global context FSMS diagnostic 
tools. The focus for expert review was on understandability, suitability of the descriptions in the grids 
and availability of information in companies in the non EU countries.  In a next step of the validation, 
feedback of pre-test and pilot tests on the FSMS diagnostic tool for the global context in Kenya and 
Uganda were instrumental in highlighting the real context scenarios in structured and traditional food 
systems and led to addition of practical examples for certain indicators in developing countries. The 
pilot tests conducted in five (5) farms and five (5) export companies in Kenya and showed that the farm 
managers and quality managers had no major problems experienced during the assessments. The 
information was readily available and easily understood by the farms and companies. Furthermore, the 
assessments performed at five green bean farms and five green bean export companies allowed for a 
comparison between the farms and companies building an overall picture of the FSMS activities and the 
specific context in which they operate. The latter confirmed the construct validity of the FSMS-DI for 
the global context. They also gave input for more practical examples in the indicators to make it suitable 
for developing countries. For example “supplier control indicator situation 1” Supplier control not an 
issue or no supplier control (e.g. major inputs like seeds, organic fertilizers are produced on the farm), 
“pesticide program situation 2” Instructions about storage, application and frequency derived based on 
own experience (e.g. pesticides typically bought in packages without clear instruction labels),  
“irrigation method indicator situation 1” No irrigation applied (e.g. rain-fed), Situation 2 Common 
surface irrigation methods such as gravity-flow/flood/furrow and sprinkler irrigation or manual 
irrigation (e.g. use of watering cans, buckets, jerry cans, hand splashing etc.) 
However, unlike the case of Kenya, where the primary production is more structured and consolidated, 
problems were experienced with understanding the indicators and the grids of the FSMS-DI in the more 
scattered hot pepper chain in Uganda with smaller cultivation units and export companies.  
 
 
?
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3.5.3 Tailored global FSMS diagnostic tool: control activities 
Overall, 11 indicators for primary production, (18) indicators for processing and (15) indicators for trade 
were identified as “no Change” necessary because they were considered to be applicable in the global 
context as well. Furthermore, there were no indicators that needed to be tailored with major changes for 
the control indicators. However, most of the control activities’ indicators in the three chain tools were 
tailored with minor changes, and addition of examples as shown in table 3.6 respectively. 
3.5.4 Tailored global FSMS diagnostic tool: assurance activities 
In total, (6 indicators for primary production, (7) indicators for processing and (7) indicators for trade 
were identified as “no Change” necessary because they were also considered to be applicable in the 
global context FSMS diagnostic tool. However, like in the case of indicators for control activities, there 
were no indicators that had major changes. Most of the assurance activities’ indicators in the three chain 
tools were tailored with minor changes and addition of examples, as shown in table 3.6 respectively. 
3.5.5 Tailored global FSMS diagnostic tool: system output 
All the 10 system output indicators that were formulated in the first and original FSMS diagnostic tool 
for the European context were all retained in their original formats in the tailored FSMS diagnostic tool 
for the global context without minor/major changes and without addition of examples as shown in table 
3.6. 
Tailoring the FSMS diagnostic tool to the global context resulted in two new context factors, and a lot 
of minor changes and examples to reflect and assess the realities and practices associated with the 
performance of FSMS across traditional, structured and industrialized food systems, thus representing 
EU and non EU countries. Table 3.8 summaries the comparisons between FSMS diagnostic tools for 
the European and global contexts. 
Table 3.8: Comparison of FSMS diagnostic tools between the European and global contexts 
FSMS-DI components Overall  indicators in the two FSMS diagnostic instruments 
 FSMS-DI (European context) FSMS-DI (Global context) 
Context factors 21 23 
Control activities 32 32 
Assurance  activities 9 9 
Food safety output 10 10 
Total  number of indicators 72 74 
Fresh produce supply chain stages Overall indicators for chain specific FSMS tools 
Primary production 64 66 
Processing 69 71 
Trade 66 68 
?
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3.6 Conclusion 
In this PhD study, the validated FSMS diagnostic tools for the global context were used for data 
collection in Kenya and Uganda. In particular, the FSMS diagnostic tool for primary production was 
used to assess the FSMS from certified green bean farms in Kenya and non-certified hot pepper farms 
in Uganda (Chapter 4). From the chain perspective, both the FSMS diagnostic tools for primary 
production and trade were also applied to assess FSMS performance from farm and trade levels in the 
green bean chain in Kenya and hot pepper chain in Uganda (Chapter 5). 
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Chapter 4 
Assessing the Status of Food Safety Management 
Systems for Fresh Produce Production in East Africa:  
Evidence from Certified Green Bean Farms in Kenya 
and Non-certified Hot Pepper Farms in Uganda 
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Abstract 
Fresh produce farmers are major sources of food contamination by microbiological organisms and 
chemical pesticides. In view of their choice for farming practices, producers are influenced by food 
safety requirements. This study analyses the role of food safety standards certification towards the 
maturity of food safety management systems (FSMS) in the primary production of fresh produce. Kenya 
and Uganda are two East African countries that export green beans and hot peppers respectively to the 
European Union but have contrasting features in terms of agricultural practices and certification status. 
In the fresh produce chain, a diagnostic instrument for primary production was used to assess context 
factors, core control and assurance activities; and systems output so as to measure the performance of 
FSMS of certified green bean farms in Kenya and non-certified hot pepper farms in Uganda. Overall, 
our findings show that in Uganda, non-certified hot pepper farms revealed only a ‘basic level of control 
and assurance’ activities in their FSMS which was not satisfactory because no insight into potential 
pesticide microbial contamination was presented by these farmers. On the other hand, certified green 
bean farms in Kenya had an ‘average level of control and assurance’ which resulted in insight of the 
delivered food safety and quality by the farmers. Farm size did not impact the maturity level of FSMS. 
This study confirms the role played by food safety standards certification towards the maturity of FSMS 
implemented in developing countries and can demonstrate the possibility of farms in Uganda to upgrade 
their agricultural practices in the fresh produce sector.  
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4.1 Introduction 
Of recent, Sub Saharan African countries have become important ‘breadbaskets’ to the world through 
provision of off-season fresh fruits and vegetables to countries with temperate climates, and European 
Union being one of their most important export markets. To maximize this opportunity, these exporting 
countries (e.g. Kenya, Uganda, Ghana, Nigeria, South Africa, Cameroon among others) must meet the 
increasingly exacting food safety and quality requirements of the industrialized, high value markets 
(Berdegué et al., 2005; García and Poole, 2004; Gorton et al., 2011; Jaffee and Masakure, 2005a).  
The increasing food safety issues of concern for fresh produce are products which have pesticides 
residues that exceed the maximum residue limits and microbial contamination seeking to enter the global 
fresh produce market (Donald, 2001; EFSA, 2011a; Katz and Winter, 2009).  
Therefore Good Agricultural Practices (GAPs) which are defined at international level in the Codex 
Alimentarius Commission’s Code of practice for fresh fruits and vegetables (CAC, 2003); and Food 
Safety Management systems (FSMS) at primary production need to be implemented so as to cope with 
these hazards. Importers require these quality assurance guidelines more especially private standards ( 
e.g. GLOBAL GAP, BRC, among others) for the set up of FSMS (VanBoxstael et al., 2013). Challenges 
in implementing these requirements are, however, more intense for developing countries where 
smallholder agriculture is dominantly practiced and horticultural producers are largely perceived to be 
inept at implementing GAPs (García and Poole, 2004; Henson et al., 2005; Henson et al., 2011b; 
Williamson et al., 2008). Various studies have been done in developing countries, so as to understand 
the effectiveness of FSMS in animal derived products e.g. dairy chain in Rwanda (Kamana et al., 2014), 
and fish and dairy chain in Tanzania (Kussaga. et al., 2013). However, insights in the functioning of 
FSMS in fresh produce chains in developing or growing countries are still limited, except in lettuce 
production in South Brazil and fresh produce processing plants in Kenya (de Quadros Rodrigues et al., 
2014; Sawe et al., 2014).  
Furthermore, in previous studies it was discussed that the FSMS performance also depends on the 
context in which a farm or company is operating, existing out of the product risk, production process, 
organizational and chain characteristics. Various studies have suggested constraints in the 
implementation of effective good agricultural practices in developing countries, for example, weak local 
food safety expertise, inadequate scientific and sector specific guidelines, limited training and capacity 
building initiatives among others (Henson et al., 2005; Kussaga, 2014; Poulton et al., 2010; Poulton and 
Macartney, 2012). Therefore, context characteristics play an important role in the actual performance of 
GAPs and FSMS and thus must be taken into consideration. Our hypothesis is that in developing 
countries, farms which embrace food safety standards certification are in position to implement their 
FSMS at a more maturity level than non-certified farms. The aim of this study is to identify and compare 
the influence of food safety standards certification on the performance of FSMS in the fresh produce 
sectors of two East African countries with export activities in the European Union; green beans in Kenya 
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and hot peppers in Uganda. Although quite similar in terms of geographical location, export destination 
and climatic conditions (i.e. tropical climate with increased risk of crop pest and disease pressures), 
these two countries have very contrasting features of certification level, ecomonical trade values and 
adoption of good agricultural practices, thus rendering the comparison of the performance of their 
respective FSMS at farm level interesting. 
Table 4.1: Characteristics of farmers and farms in the two countries 
Characteristic/country Kenya green 
bean farms 
 Uganda hot 
pepper farms 
Average farm size (ha)    14.9      2.29  
Farms with family labour (%  farms) 36  98 
Manager with university education (%) 86  4 
Farm head with university education (%) 42  15 
Audit or certificate required by customer (%) 99  0 
Global GAP certified (%) 90  0 
Own packing plant/ pack house (%) 44  2 
Source: authors’ surveys of farmers in Kenya and Uganda (n = 60) (year 2012) 
4.2  Materials and methods 
4.2.1 Selection of case studies and identification of farms  
Each of the selected vegetable crops; green beans in Kenya and hot peppers in Uganda for the case study 
is currently the top export vegetable to the European fresh produce market with a turnover of US$ 55.8 
million (FAOSTAT, 2013b) and US$ 0.5 million (UEPB, 2013b) respectively, in addition to generating 
direct and indirect employment in the region. The mean size of the green bean farms in Kenya was 14.9 
ha compared to 2.29 ha for the hot pepper farms in Uganda implying that the former is seven times 
bigger than the latter. All the green bean farms that were randomly surveyed in Kenya were mostly 
(multiple) certified for their FSMS (90% for Global GAP or other commercial quality assurance 
standards, e.g. Tesco Nature’s Choice and 50% for the Kenya GAP standard). However, in Uganda none 
of the randomly surveyed farms was certified with any (private or public) standard.  
4.2.2 Selection of respondents 
Initially meetings were held in each country with various horticultural stakeholders such as exporters, 
farmers, agricultural officers, extension workers, and fresh produce organizations so as to obtain an 
overview of the fresh produce sectors in the two countries. This was followed by informal meetings with 
representatives of export companies and farmers to inform them about the aim of the survey. In both 
cases, the main objective was to seek audience with the export companies for these two major export 
vegetable crops. In total, sixty farms were randomly selected comprising of thirty farms in each country. 
In addition, farm visits were undertaken in the two East African countries (Kenya and Uganda) to 
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examine in detail the current status of food safety management practices and operational infrastructure 
available within farms to meet the increasing demands for food safety and quality standards.The 
response of the farmers during the study was purely on a voluntary basis, so no representative farm 
samples in each country could be obtained. For reasons of confidentiality, the identities of case farms 
were withheld. Table 4.1 shows characteristics of farmers and farms in the two countries. 
4.2.3 Study area 
The bi-national study locations span the majority of the area of Uganda as well as the adjacent Kenya 
highlands which are the country’s most populated and agricultural region. In Uganda the main hot 
pepper production areas are located within 100km of Kampala City, and the farms visited included those 
in the districts of Mpigi, Mukono, Luweero, and Wakiso while in Kenya, the target districts were Nyeri, 
Kirinyaga, Mwea, and Meru which are dominant for green bean production.   
4.2.4 Data Collection  
A diagnostic tool was used in field surveys to collect data about the maturity of the food safety 
management systems. In particular, the farm managers and farmers were asked by the interviewer to 
respond to the paper based diagnostic tool as the key respondents. The survey was first conducted in 
Uganda between May and June in 2012 and then in Kenya from June to August in 2012.  
4.2.5 Food Safety Management System-Diagnostic Instrument  
A diagnostic tool applicable to the primary production of fresh produce sector was used to collect data 
about the ‘FSMS context’, activities in the FSMS (also addressed as good practices and management 
systems) and system output in certified green bean farms in Kenyan and non-certified farms in Uganda 
. The tool comprises of sixty-four indicators with corresponding grids having concise descriptions to 
assess: 1) risk levels of a farm’s context factors, 2) levels of core control activities, 3) levels of core 
assurance activities and 4) system output levels. The latter is measured by food safety (for both 
microbiological (enteric bacteria) and chemical safety output (pesticides and mycotoxins)) and quality 
indicators and gives an indication if the farmers themselves have insight in the safety, hygiene and the 
quality of the products they are selling and exporting (Kirezieva. et al., 2013c). The overall assumption 
behind such an assessment using the diagnostic tool is that high-risk context requires advanced levels 
of FSMS to achieve good system output which results in a good quality product and acceptable food 
safety status. Level of risk is defined by vulnerability of products and situations, uncertainty due to lack 
of information and ambiguity caused by lack of understanding the mechanisms involved (Luning et al., 
2011b). The level of risk can be reduced through FSMS activities that use more structured, science-
based procedure-driven methods, and independent positions (Luning et al., 2008a; Luning et al., 2009a) 
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4.2.6 Diagnosis of context level of risk  
The tool allows for an assessment of the four context factors: product, production, organizational and 
chain characteristics. For each context indicator, there are three situational descriptions which represent 
low (situation 1), moderate (situation 2), and high risk (situation 3) which aid in decision-making during 
setting and operating the FSMS activities. For product and process characteristics, descriptions of  low, 
moderate, and high-risk situation represent respectively; low, potential, and high probability of 
contamination (microbiological and chemical), growth, and or survival of pathogens. For organizational 
characteristics, the different situations correspond to supportive, constrained, and lack of administrative 
conditions respectively for appropriate decision-making. For the chain characteristics, the three 
situations correspond to low, restricted, and high dependability on other supply chain actors respectively 
(Kirezieva. et al., 2013c; Luning. et al., 2011). 
4.2.7 Diagnosis of control and assurance activities (good agricultural practices and 
management system)  
For each control and assurance activity indicator, four descriptions represent; low (situation 1), basic 
(situation 2), average (situation 3), and advanced situation (situation 4). Situation 1 is given to imply 
that a control or assurance activity is not possible in the given production circumstances, it is not applied 
or no information is available. The basic level (situation 2) for control activities is typified by use of 
own experience, general knowledge, ad-hoc analysis, incomplete, not standardized, unstable, regular 
problems. For assurance activities, the basic level (situation 2) is typified by problem driven, only 
checking, scarcely reported, not independent positions. The average level (situation 3) for control 
activities is typified by being based on expert (supplier) knowledge, use of (sector, governmental) 
guidelines, best practices. For assurance activities, the average level (situation 3) corresponds with 
active, additional analysis, regular reporting, and expert (s) support. The advanced level (situation 4) 
means that the control or assurance activity is characterized by use of specific information, scientific 
knowledge, critical analysis, procedural methods, systematic activities, and independent positions 
(Kirezieva et al., 2013b). 
4.2.8 Diagnosis of system output  
The output of the activities is measured using key performance indicators, and the various situations 
represent; no information (situation 1), poor (situation 2), moderate (situation 3), and good output 
(situation 4). System output gives insight to the farmers in the safety, hygiene and/or quality of their 
produce. The following indicators are included (Luning et al., 2015): (1) evaluation of FSMS by external 
parties (e.g. certification bodies, food safety authority), (2) results of audits (e.g. minor or major 
remarks), (3) chemical food safety complaints (e.g. exceeding a pesticide MRL), (4) microbial food 
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safety complaints (e.g. presence of Salmonella on crops), (5) visual quality complaints (mould, bruises) 
(e.g. too high E. coli counts as indicator of fecal hygiene), (6) design of microbiological product 
sampling, (7) judgment criteria to interpret microbiological and chemical results of analysis and finally 
(8) non conformities related to hygiene or presence of pathogens. Poor output represents situations with 
ad-hoc sampling, minimal criteria used for evaluation, and having various food safety problems or 
remarks during inspections/audits. Moderate output represents regular sampling, several criteria used 
for evaluation, and having restricted food safety problems mainly due to one (restricted) type of problem. 
Good output represents systematic evaluation, using specific tailored criteria, and having no safety 
problems or important remarks during inspections/audits. 
4.2.9  Data Analysis 
Overall scores for the FSMS diagnosis results were manually coded by assigning a unique code to the 
two types of farms in Kenya and Uganda. The response scores for context levels of risk, activity levels 
or system output levels for all the farms (n=60) of the diagnostic tool were entered into a multivariate 
Excel spreadsheet. 
 
4.3 Results and discussion 
4.3.1 Systems output to gain insight in performance of microbiological and chemical 
status of delivered crops  
Table 4.2 shows the distribution of scores for the system output indicators, the mode and the farms 
registered FSMS performance scores ranging from low to good. In Kenya, the majority of certified green 
bean farms operated at moderate levels for most of the external FSMS output indicators. Chemical 
safety-related and microbiological safety complaints were registered by all farms with majority of the 
farmers operating at level 3 which is indicative of restricted complaints on one specific chemical and 
microbiological hazard. On the sampling criteria, the majority of the green bean farms conducted a 
structured sampling of the initial and final products; and the farm environment thus obtaining a score of 
3. In addition, a combination of legal criteria and customer specifications are used to interpret results 
and hence a moderate score. In Kenya, external food safety performance contributed more to the systems 
output compared to internal food safety performance in certified green bean farms (Table 4.2). In 
Uganda, the situation is completely different because the FSMS of non-certified hot pepper farms are 
neither evaluated externally nor by any competent authorities and/ or 3rd party audits (all are score 1). 
9% of the assessed farms had their system output at a moderate level, while only 0.6% had a good system 
output (Table 4.2). Moreover, 76% of the non-certified hot pepper farms that were assessed in Uganda 
had their system output at low level implying that it was unknown or not available. It can be concluded 
that in Uganda, both external and internal evaluation of the current FSMS and is almost absent, resulting 
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in the fact that these farmers have no insight in the safety, hygiene or quality of the delivered hot peppers. 
In Kenya, third party accredited agencies such as Africert and Foodplus conduct audits on behalf of 
Global GAP, while in Uganda farmers are not certified to international private standards and thus are 
not audited (Henson et al., 2011b; Ouma, 2010). Also in Uganda, the hot pepper exporters who source 
from farmers are only required to have a phytosanitary certificate delivered by the crop protection 
department under the Ministry of Agriculture at the time of their batch departure for export, but with no 
further follow up or inspection conducted (refer to chapter 2) These differences in enforcement practices 
could explain why the certified green bean farmers in Kenya have information and insights about their 
good agricultural practices and food safety management systems, while in Uganda, the non-certified hot 
pepper farmers lack insights in the performance of good agricultural practices and food safety systems 
for their produced commodities.  
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4.3.2  Core control activities  
Table 4.3 shows the frequency distribution of scores for indicators representing the status of design and 
actual operation of control measures. In Kenya, most of the certified green bean farms had their control 
activities at average or advanced levels (3-4), whereby, thirty five percent (35%) of the farms operated 
at moderate level and twenty eight percent (28%) at an advanced level of the core control activities. This 
implies that certified green bean farms in Kenya use methods based on legislative requirements and 
specific expert knowledge. However, the indicators for hygienic design of equipment and facilities, 
storage facilities, and partial physical intervention were either not applied (1), or at basic level (2). 
Previous studies report that shortcomings in equipment and storage facilities hinder the fresh produce 
chain in developing countries, especially in the area  between farm and storage facilities for export 
(Mittal, 2007).  
Furthermore, in most farms, there was either basic level application or a lack of application of the 
monitoring and actual design indicators more especially those indicators related to physical and 
packaging intervention equipment (Table 4.3). Overall, non-certified hot pepper farms in Uganda scored 
lower than the certified green bean farms in Kenya with majority at low level (74%) and basic level 
(19%) (Table 4.3). In particular, the preventive control activities in non-certified hot pepper farms are 
at level 2 or 3 meaning that such control activities (for example ‘hygienic design of facilities’, ‘storage 
facilities’, and ‘sanitation program’ among others) are corresponding with best practice knowledge or 
equipment, ad hoc, not procedure driven, or based on generic information for the product sector. In 
addition, most of the preventive control activities for the non-certified hot pepper farms are level 1, 
which implies that they are not applied.  
In all the non-certified hot pepper farms, there is lack of a possibility to implement control activities, 
such as cooling and packaging because during harvesting, the peppers are directly piled in polyethylene 
sacks and put on trucks for transportation to export companies (Kussaga. et al., 2013; Obare, 2003). 
During the farm visits, it was also observed that workers have standard requirements for all employees 
such as clothing (gloves, and uniforms), common washing facilities and toilets though with no specific 
hygiene instructions. Control of incoming planting materials is ad hoc and is mainly based on historical 
experience with suppliers.  
However, in some of the non-certified hot pepper farms, personal hygiene requirements are not 
implemented (absence of washing facilities, long distant toilet structures on the farm and no emphasis 
on personal care and health). Notably,  control activities about intervention process design, monitoring 
systems design and actual operation of control strategies were absent (level 1) in non-certified hot pepper 
farms in Uganda as shown in Table 4.3. This is probably attributed to the fact that in all the farms 
surveyed there was no testing for microbial and pesticides safety done for the harvested hot peppers, 
thus corrective actions upon deviations are not foreseen at the farms.  
???
?
The overall situation of low scores for control activities in non-certified hot pepper farms in Uganda 
might be explained by the fact that farmers are not aware of basic food safety practices such as 
compliance with spraying deadlines, workers and equipment hygienic procedures at the farm, chemical 
spray record keeping and equipment cleaning since all the farms are not GLOBAL GAP certified. In 
Uganda, there is no hygiene legislation for fresh produce, that is detailed enough to put strict demands 
on fresh produce farmers to implement good agricultural practices (Luz Diaz Rios et al., 2009; Ulrich 
et al., 2009). Moreover, the majority of the farms in Uganda are independent, scattered and not organized 
in cooperatives, which makes it is more difficult to acquire knowledge and capacity to implement these 
necessary control activities (Henson et al., 2011b; Roth et al., 2008).  
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4.3.3 Core assurance activities  
Table 4.4 shows that in Kenya, all assurance activities are conducted at the average or advanced levels 
(3-4). This is probably because all the green bean farms are Global G.A.P. certified which implies that 
validation and verification among other requirements are met by these farms. In particular, for the 
certified green bean farms in Kenya, assurance activities, such as ’translation of stakeholder 
requirements into own FSMS’ are indeed required by the export companies. The export companies 
which buy the green beans from farmers have to strictly comply with the different quality assurance 
standards in the international markets such as the Global GAP and Tesco Nature’s Choice guidelines. 
These guidelines  mostly focus on both control  and assurance activities (GlobalGAP, 2012; Parker et 
al., 2012b). Validation of the preventive measures and intervention processes combined together, as well 
as the verification of people and equipment performance were done by independent (scientific) experts 
using scientific underpinning and structured analysis. For the small farms, independent validation and 
verification is done by the export company agronomists and extension workers, who help to improve on 
the monitoring activities of these farms (Jaffee and Masakure, 2005a; Narrod et al., 2009). The majority 
of the certified green bean farms in Kenya showed an average or advanced level for documentation and 
record keeping. Documentation supports the farms to ensure effective use of inputs such as planting 
materials, pesticides, fertilizers, and water for their grown produce and can help in validating their 
system. 
In the non-certified hot pepper farms in Uganda, the assessment reveals that the majority of the farms 
do not implement assurance activities (low level). Only a few farms are performing assurance activities 
at basic or average levels (2-3) (Table 4.4). Specifically to assure that best practices are effective and 
executed according to plan a few farms currently base their validation and verification activities on 
historical knowledge judged by own people and only ad-hoc performed. Furthermore, it was established 
during the surveys that the quality assurance managers focus more on product aspects such as batch size, 
freshness, and color for ripeness when it comes to documentation and record-keeping other than food 
safety aspects (Kussaga. et al., 2014; Opiyo et al., 2013) . The results of this study indicated that there 
is a lack of assurance activities in non-certified hot pepper farms in Uganda and therefore more farm 
specific validation and verification activities should be performed. Farmers in Uganda lack both 
knowledge and access to information sources for documentation of procedures and about food safety 
(everything is based on memory and experience by operators). In addition, farmers rarely keep records 
of either product or process data. During the field surveys, it was observed that record keeping was 
mostly concerned with quantities and payments rather than food safety. This is probably because most 
hot pepper farms in Uganda usually have no technical personnel to assist the farmers in carrying out 
food safety record keeping and documentation. In most cases, majority of the small-scale operators 
???
?
prefer verbal communication as a major role in the successful management of the food safety tasks for 
their products and processes (Taylor, 2001). 
4.3.4 Context risk characteristics for the certified farms in Kenya and non certified 
farms in Uganda 
Context factors influence the system output of a FSMS. Table 4.5 shows that overall in Kenya, the 
majority of the certified green bean farms scored 1-2 for context reflecting a low to moderate-risk 
context while in Uganda the majority of the non-certified hot pepper farms scored 2-3 reflecting a 
moderate to high-risk context. There is a difference in the product characteristics particularly with the 
initial materials used in the two countries. This result can be attributed to the fact that in Kenya green 
bean seeds are less likely to be contaminated with micro-organisms and exceeding pesticide residues 
because most farmers use only treated and certified seeds while in Uganda hot pepper farmers use non 
treated and non-certified seeds which are saved by farmers and replanted season after season. Farms in 
both countries were operating in similar tropical conditions, with open fields and using mainly surface 
irrigation water. Thus, there were no differences in the indicators ‘susceptible to the production system’, 
‘climate conditions of the production environment’ and ‘susceptibility of water supply’. Tropical and 
warm climate conditions favor microbial growth and contamination (Jacxsens et al., 2010c; Janevska et 
al., 2010; Tirado et al., 2010). Also, open field cultivation favors potential contamination from the 
environment such as faecal wastes from wild animals (Nicola et al., 2009; Ongeng et al., 2011) thus 
increasing the chance of products to be contaminated with enteric pathogenic micro-organisms. The 
major differences between Kenya and Uganda as seen in (Table 4.5) were noted in their organizational 
characteristics whereby the farms in the two countries show different types of organizational support. 
The majority of certified green bean farms in Kenya had a quality department (or technical personnel) 
responsible for quality and safety, which (or who) is depicted in the low risk scores (1) for technical 
personnel, management commitment and formalization. Focus was also put to the training and 
involvement of the workers. In addition, the small independent farms in Kenya are better organized in 
terms of the producer organizations and/or cooperatives. Such collective action initiatives support 
farmers by providing information about the market, quality assurance standards, financial investments, 
and  also assisting with extension services, traceability systems, procurement of cheap inputs and 
monitoring (Narrod et al., 2009). Furthermore, in Kenya, some of the big farms have invested in 
complying to the required export standards, for example, building modern pack houses, cold rooms, 
refrigerated trucks, and training of human resources in food safety issues. The certified green bean farms 
get support from export companies which offer much intensive oversight extension programs that are 
provided by a committed management in order to enable them acquire and implement all the basic pre-
requisite programs under producer organizations (Fischer and Qaim, 2012; Henson et al., 2011b; Jaffee 
and Masakure, 2005a; Narrod et al., 2009; Sawe et al., 2014). In Uganda, most of the non-certified hot 
???
?
pepper farms scored 2-3 for their organizational characteristics reflecting a moderate-high risk context. 
Hot pepper farms in Uganda are small scale and have not yet translated any food safety legal framework 
and/or guidelines. This increases the chances of inappropriate operations of food safety issues in the 
control and assurance activities, thereby negatively affecting their performance (Luz Diaz Rios et al., 
2009; Rudaheranwa et al., 2003; Ulrich et al., 2007).  
The two countries also differ in the level of risk of their chain environment characteristics, since they 
have very differently organized supply chains in terms of vertical integration. Although there was a 
growth in the vertical integration in developing countries, the degree still differs greatly between the 
two countries and sectors (Swinnen, 2007). In Kenya, certified green bean farmers are part of an 
integrated supply chain, aimed at exporting to major markets in Western Europe. Therefore, these farms 
scored 1 regarding the extent of power in supplier relationships which implies that they had the ability 
to set and negotiate requirements with their suppliers in regards to suppliers’ specifications for their 
FSMS (Kirezieva. et al., 2013c; Luning. et al., 2011). The high scores for customer relationship (no 
influence on customer use of their products) were mainly found for the non-certified hot pepper farms 
in Uganda. The majority of the certified green bean farms in Kenya scored situation 1 for supportiveness 
of the food safety authority, specificity of external support, and specificity of the food safety legal 
framework, reflecting a low-risk situation. On the contrary, in the case of Uganda, the majority of the 
non-certified hot pepper farms scored 3, reflecting a high-risk situation. 
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These findings can be explained by the fact that in Kenya there is a committed governmental authority 
dedicated specifically to regulate and support the horticultural sector known as the Horticultural Crops 
Development Authority (HCDA). For example, some HCDA’s obligations to fresh produce farms 
include training of safe and effective use of pesticides, proper record keeping and regular soil testing, 
training of the production technology and organizing smallholders into production and marketing groups 
through contract farming (HCDA, 2013).  
In consideration of these two countries, and by also focusing solely at the written regulations and/or 
guidelines, it was noted that Kenya has better formulated food safety legal framework and/or regulatory 
systems in place for the fresh produce sector than Uganda. Jaffe (2003) and Oloo (2010) hold the view 
that the existence of a food safety legal framework and an efficient private and public sector based chain 
support system in Kenya have significantly aided the fresh produce stakeholders in practice. This might 
have supported the implementation of food safety management systems in farms and export companies 
unlike Uganda. A high-risk situation for external support and the food safety legal framework increases 
the chances of inadequate decisions regarding the implementation of good agricultural practices which 
require more follow ups and audits, thus putting demands on FSMS.  
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4.4 Conclusion 
In summary, the study highlighted that Kenya and Uganda have contrasting features in terms of both 
(Global GAP) certification and implementation status of agricultural practices. It explains the large 
differences in the more mature and tailored food safety management systems practices adopted by 
certified green bean growers in Kenya and basic systems present in non-certified hot pepper growers in 
Uganda both involved in the export sector to the European Union. Precisely, our findings show that the 
maturity of food safety management systems at primary production is simultaneously affected by 
certification of food safety standards. Moreover, certification leads also to insight of the farmers in the 
present systems by both external and internal evaluation leading to knowledge on the safety, hygiene 
and quality of the exported fresh produce. This study pinpointed also the clear difference in organization 
of the fresh produce export chain between Kenya and Uganda. From a policy perspective, two relevant 
issues could be highlighted for further research and action; in Uganda, there is a need to assess the 
potential impact of the challenging food safety legal framework at the national level and to understand 
to what extent it may influence the adoption of mature FSMS practices at primary production. In 
addition, the stakeholders in Uganda can learn from the situation in Kenya to clearly conceptualize how 
to bring agricultural practices to a more advanced level and also to improve the safety status of the 
cultivated commodities.  
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Abstract 
This study investigates the level of design and operation of food safety management systems (FSMSs) 
in view of the context riskiness of fresh produce farmers and export traders in Kenya and Uganda in the 
East African region. FSMS diagnostic tools developed for the fresh produce sector were used to assess 
the levels of respectively context riskiness, FSMS activities and system performance in export trade 
companies active in primary production (n = 60) and trade (n = 60). In this chapter, data for farms in 
chapter 4 was used in the analysis of this study about FSMS from the supply chain perspective. 
Additional data was collected for traders. High-risk context characteristics combined with basic FSMS 
systems are expected to increase the risk on unsafe produce. In Uganda both farmers and export traders 
of hot peppers operate in a high to moderate risk context but have basic FSMS and low systems output. 
In Kenya, both farmers and export traders of green beans operate in a low to moderate risk context. The 
farmers commonly have average performing FSMS whereas export trade companies showed more 
advanced FSMS and system output scores ranged from satisfactory to good. Large retailers supplying 
in the EU the premium fresh produce market play a crucial role in demanding compliance to strict 
voluntary food safety standards, which was reflected in the more advanced FSMS and good system 
output in Kenya. In the case of Uganda, they commonly supply to the less demanding EU wholesale 
fresh produce markets like ethnic and specialty shops. They only have to comply with the legal 
phytosanitary and pesticide residue requirements for export activities, which apparently resulted in basic 
FSMSs.  
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5.1 Introduction 
The demand for fresh produce has led to an increase of the types of produce and year-round availability 
of fresh produce in the shelves in developed countries. In return, this has fundamentally changed the 
fresh produce supply chain by a greater internationalization of markets and more stringent food safety 
regulations mainly focusing on phytosanitary and pesticide residue requirements (2008; Liu and Yue, 
2012; Ouma, 2010; Winchester et al., 2012). The effective management of food safety in this ever more 
complex global fresh produce sector will require the implementation of robust food safety management 
systems (FSMS) by chain actors in the whole supply chain (farm to trade) (Barrena et al., 2013; Bolwig 
et al., 2013; Herzfeld et al., 2011). However, the managerial and/or technological capacity of different 
countries and companies in setting up such systems are quite different. Studies have emphasized the 
importance of improving food safety throughout the entire food chain and individual chain participants 
look for assurances of the safety of the products supplied from preceding participants in the same chain 
(Crerar, 2000; Kirezieva et al., 2013b; Kokkinos et al., 2012; Valeeva and Huirne, 2008; Valeeva et al., 
2007; Valeeva et al., 2006). Developing countries, especially those from Sub Saharan Africa, are 
increasingly exporting fresh produce products to high-income countries and they have benefited from 
the rising trends of global sourcing for fresh produce products to meet consumer demands for year round 
supplies (Barno et al., 2011; Colen et al., 2012; Otieno and Kigamwa, 2011; Serem, 2011; Victor, 2007). 
To do that (African) companies need to comply with stringent public and private standards due to the 
concerns about the microbiological contamination of fresh produce and violate levels of pesticide 
residues that have been revealed by several surveillance studies (CDC, 2011, 2012; DeWaal and Bhuiya, 
2007; EFSA, 2011a; Katz and Winter, 2009; Lynch et al., 2009; Otsuki et al., 2001; Soon et al., 2012). 
As a result, the problem of food safety outbreaks affects quality management practices and considerably 
modifies the structure of the food supply chains (Aung and Chang, 2014; Motarjemi and Lelieveld, 
2014; Yu and Nagurney, 2013). The question then arises as to how various actors from the concerned 
countries within the fresh produce supply chain designed and operate their FSMS to guarantee the safety 
and quality of their products, especially when these actors have differences in resource access, 
technological development, and food safety legal frameworks. A number of studies have investigated 
how FSMS perform in view of differing context characteristics in which companies are operating. These 
studies, however, focused on an analysis of FSMS in (processing) companies and in particular for animal 
food products (see, for example,(Jacxsens et al., 2013; Kussaga. et al., 2013; Luning et al., 2011a; 
Luning et al., 2013a; Luning et al., 2013b; Osés et al., 2012; Sampers et al., 2012; Sawe et al., 2014)). 
Only one of these studies assessed FSMS from a supply chain perspective (Osés et al., 2012). Moreover, 
there is a gap in the empirical literature on FSMS along fresh produce supply chains in developing 
countries. To our knowledge, only one study has been done for Kenya on fresh produce processing 
companies (Sawe et al., 2014). The objective of this study was to investigate the level of design and 
operation of food safety management systems (FSMSs) in view of the context riskiness of fresh produce 
???
?
farmers and export traders in Kenya and Uganda in the East African region. Data was collected by using 
diagnostic tools allowing assessment of the level of design and operation of FSMS in the fresh produce 
sector covering the supply chain between primary production and trade (Jacxsens et al., 2013; Kirezieva 
et al., 2013b; Kirezieva. et al., 2013c).  
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5.2 Materials and Methods 
5.2.1 Contacting and Characterization of participants  
A total of 60 randomly selected farms participated in the study of which 30 were green beans farms in 
Kenya and the other 30 were hot peppers farms in Uganda. Similarly, a total of 60 randomly selected 
export trade companies participated in the study both in Kenya and Uganda. Table 5.1 gives a summary 
of the characteristics of the assessed farms and export trade companies in Kenya and Uganda 
respectively. As a first step, meetings were held in each country with various horticultural exporters to 
obtain an overview of the fresh produce export trade in the two countries. In the next step, informal 
meetings were organized with top management team (Managing Directors, Quality Control Directors 
among others relevant) of the export trade companies that specifically exported green beans and hot 
peppers from Kenya and Uganda respectively to approach them to participate to in the research.  
In Kenya, the green bean farms and export trade companies used pre-requisite programs (PRPs) and 
Hazard and Analysis Critical Control Points (HACCPs) guidelines to design their FSMS; and most of 
the implementation was in accordance with Global GAP, Kenya GAP, and other voluntary standards 
such as BRC or IFS. Moreover, they have Quality Assurance (QA) managers and quality departments 
(with 4-30 personnel). None of the Ugandan hot pepper farms and export trade companies used PRP, 
HACCPs or other standards to design respectively their good practices and FSMS. Moreover, they did 
not have QA departments but 1 to 2 people in charge of quality control but mainly focused on visual 
quality of the delivered hot peppers.  
5.2.2 Diagnosis of food safety management system performance 
In both Kenya and Uganda, the FSMS diagnosis involved personal visits to the farms and export trade 
companies to get insight into the actual situation with respect to the FSMS activities. Intensive face-to-
face interviews with the quality control personnel and company managers were done to guide them on 
how to fill in the FSMS diagnostic instrument (FSMS-DI), which took approximately 2-3 hours. The 
FSMS-DI enables a systematic analysis and assessment of a company specific system regardless of the 
QA standards or guidelines that have been used to develop the system (refer to chapter 3). (Kirezieva et 
al., 2013b; Luning et al., 2008a; Luning et al., 2011b; Luning et al., 2009a). Table 5.2 summarizes the 
judgement criteria for the different parts of the diagnostic tools.   
.
???
?
Table 5.2. Description of situations (context riskiness), scores (control and assurance activity) and levels 
(system outputs) applied in the FSMS diagnostic tools to assess the status of current food safety 
management systems and their outputs along the fresh produce chain  (as described in chapter 3)  
Assessment of context indicators: low (situation 1), moderated (situation 2) and high-risk (situation 3)  
Product and process characteristics low, potential, and high probability of contamination (microbiological 
and chemical), growth, and or survival of pathogens 
Organizational characteristics supportive, constrained, and a lack of administrative conditions for 
appropriate decision-making 
Chain characteristics low, restricted, and high dependability on other supply chain actors 
 
Assessment of control activities in a FSMS: low (level 1), basic (level 2), average (level 3), and advanced 
(level 4) performance level  
Low level a reflection that a control or assurance activity is not possible in the given 
production circumstances; it is not applied and/or no information is 
available 
Basic level by use of own experience, general knowledge, ad-hoc analysis, 
incomplete, non- standardized, unstable, regular problems. (Luning et al., 
2008a) 
Average level characterized by being based on expert (supplier) knowledge, use of 
(sector, legislative) guidelines, best practices, standardized, and 
(sometimes) irregular problems 
Advanced or fit-for-purpose level characterized by use of specific information, scientific knowledge, critical 
analysis, procedural methods, systematic activities, and independent 
positions.(Kirezieva et al., 2013b) 
 
Assessment of assurance activities in a FSMS: low (level 1), basic (level 2), average (level 3), and advanced 
(level 4) performance level  
Low level a reflection that a control or assurance activity is not possible in the given 
production circumstances; it is not applied and/or no information is 
available 
Basic level characterized by problem driven, only checking, scarcely reported, and 
no independent opinions 
Average level corresponds with active, additional analysis, regular reporting, and 
experts support. (Luning et al., 2009a) 
Advanced level characterized by use of specific information, scientific knowledge, critical 
analysis, procedural methods, systematic activities, and independent 
positions.(Kirezieva et al., 2013b) 
 
Assessment of system output as : not applied (score 1), poor (score 2), moderate (score 3), and good (score 
4) output (Jacxsens et al., 2010b) 
Level 1 (no indication of system 
output) 
refers to absent, not present, not conducted. It shows, for example, the 
absence of FSMS evaluation and lack of an insight in actual microbial 
and hygiene performance of the system (no information is available on 
performance). 
Level 2 (poor system output) is associated with aspects such as; ad-hoc sampling, minimal criteria used 
for FSMS evaluation, and having various food safety problems due to 
different problems in the FSMS. 
Level 3 (moderate system output) represents regular sampling, several criteria used for FSMS evaluation, 
and having restricted food safety problems mainly due to one (restricted) 
type of problem in the FSMS. 
Level 4 (good system output) pertains to a systematic evaluation of the FSMS using specific criteria and 
having no safety problems (information and insight on performance of 
FSMS is readily available). 
???
?
5.2.3 Data processing and analysis 
The mean scores were calculated and transformed to assigned scores to obtain a first indication about 
context riskiness, levels of FSMS activities, and system output as previously described by. (Jacxsens et 
al., 2010a; Luning et al., 2011b; Luning et al., 2009a) The assigned scores represent the range within 
which the mean falls and provide an indication of the overall level of context riskiness in addition to 
FSMS performance (Table 5.2). The scores for the level of risk ranged from one (low risk) to three (high 
risk). The FSMS activity and food safety output scores ranged from 1 (not applied or done) to four 
(advanced for FSMS activities and good for systems output). The means were calculated for these scores 
for farms and trade companies in the two countries.  
5.3 Results 
Detailed data analysis of the results for the farms in Kenya and Uganda were described and discussed 
in chapter 4 and were applied in this chapter to introduce the chain perspective in the fresh produce 
supply chain. 
5.3.1 Context riskiness at farms and export trade companies in the supply chain in 
Kenya and Uganda 
Table 5.3 shows the overall mean scores and assigned scores of context riskiness, control and assurance 
activities, and systems output in Kenya and Uganda for farmers and export traders. Obviously, the farms 
and export trade companies in the green bean supply chain in Kenya seem to have their FSMSs operating 
in a less risky context than their equivalents in Uganda. Specifically, in Kenya the green bean farms and 
export trade companies operate in a low to moderate risk context (assigned score 1_2). In comparison, 
both the farm and trade companies in Uganda operate with their FSMS in a moderate to high-risk context 
(assigned score 2_3). More specifically, the frequency data (Table 5.4) revealed that respectively 42% 
and 34% of the green bean farmers scored low and moderate risk, whereas 29% of the export traders 
scored moderate risk and 48% export traders low risk for overall context riskiness. This contradicts with 
the situation in Uganda where respectively. 27% and 62% of the hot pepper farmers scored moderate 
and high-risk. Likewise, the majority of export traders (67%) scored high-risk whereas 27% scored 
moderate-risk.  
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More in detail, interesting patterns on product and process; organizational and chain characteristics are 
apparent in the two countries at farm and trade levels (Figure 5.1). The majority of green bean farms 
and export trade companies operate with low to moderate risk initial and final products (assigned scores 
1_2, 2). On the other hand, they are confronted with high risk process characteristics due to the 
susceptibility of their production system, humid and warm climate conditions in the production 
environment, and the high susceptibility of their water supply (assigned score 3) (Figure 5.1). In Uganda, 
the hot pepper farms and export trade companies work with high-risk initial materials and final products 
(assigned score 3) as well as having susceptible production systems, humid and warm climate conditions 
in the production environment, and susceptible water supply (Figure 5.1).  
Notably, the two countries differ mainly in their organizational and chain environment characteristics 
as well at farm as trade level (Figure 5.1). In Kenya, farms and export trade companies seem to provide 
more supporting organizational conditions (for example especially extension services where farmers are 
guided in good agricultural practices and given the right inputs like certified seeds and acceptable 
pesticides) creating lower risk situations (score 1_2) compared to the farmers and export traders in 
Uganda, they scored 2_3 due to lack of guidance in good agricultural practices and limited access to 
food safety information (Table 5.3).  
5.3.2 Control activities in FSMS along the supply chain in Kenya and Uganda 
Table 3 shows that in Kenya the design and operation of core control activities are more tailored and fit-
for-purpose at the traders (3_4) than the farms (2). Moreover, Table 5.5 shows that farms in Kenya 
mostly scored 2 (basic level) compared to export companies that scored 3-4 (average to advanced level) 
for the majority of indicators related to intervention process and monitoring system designs as well as 
the actual operation of the core control strategies. Typical for the advanced level (score 4) is that the 
specific activities, equipment, methods and programs are tailored and tested for the company specific 
circumstances, and well documented. With respect to Uganda, Table 5.4 shows that for 58% farmers 
and 52% of exporters scored 2 (basic level) for the control activities, which means that activities are 
mainly designed based on own insights, historical knowledge, using general equipment, materials and 
programs not specific for their production circumstances.  
 Interestingly, for the control activities as designed and operating in Uganda, neither the farms nor the 
export trade companies obtained a score 4 compared to Kenya’s green bean supply chain, where 26% 
of the farms and 37% of the companies that scored 4. It means that their control activities are typified 
by being based on scientific evidence, procedure driven, structured, and tested and tailored for their 
specific farm/company situation.  
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5.3.3 Assurance activities at farms and export trade companies along the supply chain in 
Kenya and Uganda 
Table 5.5, shows that in Kenya, 63% of the farms have assurance activities that scored 3 (average level) 
while 62% of the export trade companies scored 4 (advanced level). In Uganda, most farmers (62%) and 
traders (72%) scored 2 (basic) for their assurance activities implying that these activities are executed 
according to historical knowledge judged by own people and only on ad-hoc basis in case of problems. 
Moreover, assurance activities such as defining system set-up, validating and verifying are at the low 
level for 20% of the farmers and 20% of the traders, which implies that they are not conducted at all. 
The lower scores for assurance activities could be explained by the fact that none of the hot pepper farms 
and export trade companies are certified against quality assurance standards, which necessitate the 
implementation of assurance activities in their FSMS (Table 5.1). 
5.3.4 Systems output for farms and export trade companies along the supply chain in 
Kenya and Uganda 
Table 5.3 also shows the data for the systems output. The overall system output for the green farms in 
Kenya is poor to moderate (score 2 to 3), while for the export companies, it is moderate to good (score 
3 to 4). Thirty-seven % of the assessed farms had a system output at moderate level, while 51% of the 
export companies had a good systems output (Table 5.4). In Uganda, the overall system output achieved 
for both the farms and export companies scored 2 which represents a poor output (69% for farms and 
70% for export companies) (Table 5.4). 
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5.4 Discussion 
This study systematically analysed the design and operation level of best practice and FSMS at 
respectively farmers and traders in fresh produce supply chains in Kenya and Uganda, with their typical 
context characteristics. The basic principle behind the FSMS diagnosis states that companies operating 
in a high-risk context (overall score 3) need to have an advanced/ fit-for-purpose FSMS (overall score 
4) to realize a good system output (overall score 4). (Kirezieva et al., 2013a; Luning et al., 2008a; Luning 
et al., 2011a; Luning et al., 2011b) In case an unacceptable system output (<3) is achieved then an in-
depth analysis of the FSMS activities in view of their context riskiness could give insights into possible 
opportunities for improvement.(Jacxsens et al., 2010a; Kirezieva et al., 2013a; Luning et al., 2013a; 
Sampers et al., 2012) From a supply chain perspective, a good system output in the fresh produce supply 
chain should be realized and maintained right from the primary production, processing up to 
trade(Aramyan et al., 2006; Bigioi and Dobre, 2007; Kirezieva et al., 2013c; Trienekens and Zuurbier, 
2008; Trienekens et al., 2012; Van der Vorst, 2006). The fact that export traders are in closer contact to 
their (EU) customers, it is presumed that they have a higher performing FSMS compared to the farms, 
which deliver to the traders or exporters.(Rouviere and Latouche, 2014)  
Our findings indicated considerable differences in the level of design and operation of core control and 
assurance activities in the analysed FSMSs across the two export chains in Kenya and Uganda 
respectively. In both countries, the process characteristics at the farm and trade level are at moderate to 
high risk, because of the susceptibility of the available water supply sources, the tropical climatic 
conditions that favor microbial growth and contamination(Jacxsens et al., 2010c; Janevska et al., 2010; 
Tirado et al., 2010),  and the vulnerability of the production systems. Open field cultivation is a common 
production method, which favors contamination from the environment such as wild animals(Nicola et 
al., 2009; Ongeng et al., 2011) thereby increasing the possibility of green beans and hot peppers to be 
contaminated with enteric pathogenic micro-organisms. 
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The farms and companies in both countries scored moderate risk for susceptibility of initial materials to 
microbial contamination because the green beans and hot peppers have surface characteristics that 
hinder the entrance micro-organisms. However, farms and export companies in Kenya reported a low 
risk (score 1) with respect to pesticide contamination in both initial materials and final products while 
in Uganda a high risk was reported (score 3). The traders in Kenya typically source their initial materials 
from Global GAP-certified farms where minimum requirements on good agricultural practices and 
hygiene requirements are mandatory.(GLOBALG.A.P, 2013) Additionally, in Kenya, the use of only 
approved pesticides and proper application (rates and methods) are required by the Global GAP system, 
and hence a low risk is associated with pesticide contamination. The use and application of pesticides 
by the green bean farmers in Kenya is strictly monitored by the government agency called Kenya Plant 
Health Inspectorate Services (KEPHIS).(HCDA, 2010) This agency coordinates matters related to pest 
and disease control, monitors levels of pesticides toxicity and it is also responsible for the inspection of 
final produce for export.(KEPHIS, 2012) However, in Uganda, the hot pepper farms and export 
companies do not have quality assurance standards certification and there is no particular government 
agency responsible for pesticide monitoring and control. 
For the organizational and chain characteristics, in Kenya both farmers and traders scored on similar 
most context indicators except for ‘presence of technological staff’, ‘operators competence’, 
‘management and employment commitment’ where the differences were noticed. (Jaffee and Masakure, 
2005b; Narrod et al., 2009; Okello and Swinton, 2007b; Okello and Swinton, 2010) Most of the green 
bean export trade companies in this study have a QA department but with varying expertise and level of 
competence, they provide regular food safety and hygiene trainings, and documented food safety 
policies and objectives were present. The green bean export trade companies in Kenya have invested 
remarkably in their FSMS especially at their pack houses compared to the green bean 
farmers.(Dannenberg, 2011; Dannenberg and Nduru, 2013) All these efforts are undertaken because 
green bean traders are supplying to EU retailers who are demanding compliance to the EU regulation 
and to private standards such as BRC, IFS and Global GAP (Kirezieva. et al., 2013a; Rouviere and 
Latouche, 2014) The situation in Kenya indicates that the average green farmer is more aware of and 
more compliant with crop protection and other good practices. In addition, many green bean export trade 
companies are much more involved in providing support and guidance on good agricultural practices to 
out growers.(Okello and Swinton, 2007a) 
In Uganda, the high riskiness scores inherent to the organizational and chain characteristics of farmers 
and export traders in the hot pepper supply chain seem to be similar (Figure 5.1). This is attributed to 
the fact that Uganda lacks an established institution (private or public) that is dedicated to coordinate 
and spearhead the provision of necessary and key support services related to food safety for the 
horticultural sector.(Nanyunja et al., 2014 in review) (Luz Diaz Rios et al., 2009; Ulrich et al., 2009) 
According to Parker, et al., (2012a) fresh produce chain actors must have easy access to reliable sector 
specific support systems (e.g. private and/or public agricultural agencies, food safety authorities, 
????
?
research institutes etc.) which play a role in food safety information sourcing, training services, guidance 
on technical food safety issues among others. A well-organized sector specific chain support system is 
required to increase chain operators’ awareness and understanding about food safety tasks in their 
FSMS.  
Furthermore, in Uganda, traders export hot peppers to the less demanding EU wholesale fresh produce 
markets like ethnic and specialty shops without requiring certification against voluntary standards but 
requirements are restricted to the legal EU requirements with respect to phytosanitary and pesticide 
residue requirements.(Regulation (EC) No 178/2002 of the European Parliament and of the Council of 
28 January 2002 laying down the general principles and requirements of food law, 2002) 
Competitiveness in these EU wholesale markets is based upon price, quality, supply consistency, the 
range of varieties offered, and trust and not specifically on food safety.(Codron et al., 2014b; Parker et 
al., 2012a; Van Hoi et al., 2009). However, in the case of the Ugandan hot peppers, the competition was 
mainly on price and delivery conditions, rather than on quality. In contrast, many quality certifications 
and additional requirements were put to the Kenyan green bean suppliers, which are not posed on the 
actors in the hot pepper supply chain in Uganda. 
Overall, the hot pepper farmers in Uganda seem to be less well organized due to their dependency on 
family labor with limited financial resources to invest in training or accessing skilled labor in their 
operations. (Giller et al., 2006; Poulton et al., 2010; Wiggins et al., 2010)  Furthermore, the hot pepper 
export traders in Uganda highly depend on these farmers and yet themselves do not have average to 
advanced FSMS in place to shield potential food safety risks. All food chain actors must attain a 
sufficient degree of food safety knowledge in order to achieve consistent safe food handling practices. 
(Ko, 2010; Parker et al., 2012a; Powell et al., 2011)  
In Kenya, the farmers and traders have implemented core control activities at average up to advanced 
levels. The export traders set high and specific hygiene requirements for all food operators regarding 
clothing, personal care and health, provide specific training and hygiene instructions implemented in 
daily practice. Additionally, all food handlers have to comply with national public health legislation 
requirements on communicable diseases (CAP319, 2008). Equipment and facilities at both the farms 
and export trade companies in Kenya meet basic hygiene requirements. Packaging of the green beans is 
mostly done manually with personnel putting the final product in the packages before sealing them with 
simple induction sealing machines. All the export companies had their green beans analyzed for 
pesticide residues in accredited laboratories thus they all achieved an advanced level for this indicator. 
This is attributed to the stringent requirements on MRLs set by the EU retailers in the premium market 
where the bigger percentage of Kenya’s green beans are sold. The criteria for interpretation of results 
are established in the internal guidelines for the export traders but they are also based on legal documents 
and customer specifications, especially EU MRLs requirements. The farms and export companies have 
simple equipment (mainly knives, and table weighing scales) for monitoring the process or product 
status, which are offline and not tested for accuracy. This is because there is no complexity in handling 
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the green beans since they are exported without any transformation. In addition, most of the farms and 
companies acknowledged having up- to- date and accessible procedures, which are known by the 
majority of operators at designated locations. Studies have found that availability and compliance to 
procedures are useful in dealing with variability of sanitary behavior among fresh produce 
workers.(Kirezieva et al., 2013b)  A high level of actual compliance corresponded with operators who 
check their own compliance, have a comprehensive understanding of safety control tasks and 
procedures, and with internalized safety control activities.(Luning et al., 2008a). 
Concerning assurance activities in Kenya, the majority of the green export trade companies work closely 
with the farmers. They have well established assurance systems whereby the company agronomists work 
closely with the farmers. The agronomists ensure that validation and verification of crucial processes 
and people actions are done following strict procedures with comprehensive reporting, and 
independency in order to provide evidence and confidence to stakeholders. The results in the present 
study indicate that farmers and export traders in the green bean chain in Kenya are keen on adapting 
their FSMS to comply with the needs and requirements of their retail customers in the EU premium 
market. This can be attributed to the fact that 99% of the farms have Global GAP and 100% of the 
companies have BRC, IFS, SQF 2000 and ISO 9001 FSMS certification (Table 1) in which assurance 
activities such as validation, verification and documentation are mandatory.(BRC, 2011; 
GLOBALG.A.P, 2013; IFS, 2012; ISO, 2008; SQF, 2008) 
Moreover, in most of the fresh produce export supply chains in Sub-Saharan Africa, exporters greatly 
rely on farmers especially smallholders for their supplies. This means that if the implemented FSMS is 
basic or low at farm level then the whole sector would be vulnerable in case of a food safety outbreak. 
(Barno et al., 2011; Dannenberg, 2011; Ferrucci et al., 2011; Narrod et al., 2009; Okello and Swinton, 
2007a) 
The system output for farms in Kenya scored moderate to advanced level for the export trade companies. 
The chemical safety-related complaints were registered more by the export trade companies than by the 
farms, these were mainly limited complaints on one specific pesticide. This may be due to the available 
national guidelines for the Kenya fresh produce sector, the retailer specifications, and the strict EU 
regulations on MRLs. In particular, the rigorousness of sampling for pesticide residue analysis was at 
an advanced level for all the traders because (CAP319, 2008) they delegate the responsibility of residue 
monitoring on the producer and/or exporter. In December 2012, the European Commission decided to 
increase up to 10% the frequency of pesticide residues border controls on green beans and peas imported 
from Kenya due to numerous alerts (Rapid Alert System on Foods and Feed, RASFF) issued by the 
EU.(PIP, 2014) Since January 1st 2013, this decision has been impacting directly on the way farmers 
and traders are implementing their FSMS. As an institutionary response, the national food safety 
coordinating committee (NFSCC) and fresh produce stakeholders in Kenya have organized themselves 
to address the MRL crisis and develop long and short-term solutions. Particular focus has been put on 
intensifying the frequency of testing for pesticides residues at sector level. The scores on ‘translation of 
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stakeholder requirements and systematic use of feedback to modify FSMS’ were at an advanced level 
for both farms and export companies implying that there is active and pro-active translation of external 
assurance requirements and regular use of feedback to modify their FSMS.  
In Uganda, the overall situation of low scores for control activities at both farm and trade level in the 
hot pepper supply chain could be explained by the fact that the majority of farms are not Global GAP 
certified. Moreover, the export traders are not certified for the specific quality assurance standards, 
which are helpful in setting reliable FSMS. Similarly, the scores for the assurance activities at farm and 
trade levels along the hot pepper chain are basic (score 2). During the surveys, farmers and exporters 
revealed that validation and verification activities are done by own people based on historical knowledge 
only and the activities are performed occasionally on an ad-hoc basis. When it comes to documentation 
and record-keeping the quality assurance managers focus more on other than food safety aspects like 
batch size, freshness, and color for ripeness. In fact, in most cases, the majority of the farmers and export 
traders prefer verbal communication as a major role in successfully managing their food safety tasks for 
their product and processes. (Taylor, 2001) For the system output, the overall score was the same at both 
the farm and trade levels in the hot pepper supply chain and was poor (score 2). This indicates that the 
national food safety agency (Jacxsens et al., 2010a) did not perform any inspection and or only 
accredited party performed an audit. No complaints on microbiological and chemical safety are 
registered; however, various complaints regarding visual quality are received by the customers. 
Microbiological samples are not taken. The results suggest little insights on the actual situation since no 
sampling is done and there is no registration of complaints regarding safety issues. At a closer look at 
the farms’ and companies’ food safety results it is clear that limited insight is available in Uganda 
regarding both chemical and microbiological safety performance.  
5.5 Conclusion 
This research confirms that the tendency to achieve mature and efficient food safety management 
systems is linked to existing market and institutional forces within a country and the target export 
destination. Farmers and exporters in Kenya have their FSMS operating within a low-moderate risky 
contextual situation while those in Uganda operate from a moderate-high risky contextual situation. The 
lower risky context in Kenya is due to better organizational and chain characteristics, supported by a 
strong government food safety policy for the fresh produce sector and the stringent retail food safety 
requirements in Europe by their high demanding retail customers. This also results in higher 
performance of their FSMS unlike for the case of Uganda. It is noted that in Uganda there are no shifts 
in performance of FSMS at the farm and trade companies (both are basic), while in the case of Kenya 
there is a shift from the average FSMS at the farms to the advanced FSMS at the trading companies. 
The results highlight that large branded retailers in the EU premium fresh produce market where the 
Kenya green beans are sold, play a critical role in demanding compliance to strict voluntary food safety 
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standards that enable FSMS for green bean farms and export companies in Kenya to achieve a good 
systems output.  
In the case of Uganda, hot peppers are grown and exported to the less demanding EU wholesale fresh 
produce markets like ethnic and specialty shops without voluntary food safety standards. With only legal 
phytosanitary and pesticide residue requirements to comply with, the hot pepper farms and export 
companies in Uganda have their FSMS operating at basic levels. The results suggest that in order to 
empower the fresh produce chain actors in developing countries to achieve mature FSMS, there is need 
to have in place the enabling regulatory environment both at governmental and sector level and 
commercial requirement are pushing towards more mature FSMS and insights in system outputs and 
delivered safety and quality of fresh produce. 
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6.1 Introduction 
In the current global agri-food system, the modus operandi by governments and private companies to 
assure food safety and quality, is by imposing product standards (e.g. maximum residue levels on 
pesticides) but also process standards (e.g. Codex Code of Practice (CAC, 2003)) related to working and 
handling practices during production, processing, trade and storage of fresh produce (Broberg, 2009; 
Henson and Humphrey, 2008). Standards have been defined as written guidelines which help or make 
products or processes, more efficiently or safely (VanBoxstael et al., 2013). They are often written 
through a formal prescribed process which involves consultation with relevant bodies and reaching 
consensus across all interested parties so that the final document meets the needs of business and society. 
All standards take the form of either specification, methods, codes of practice or guides (Winkler and 
Freund, 2011).  
Farmers at the beginning of the supply chain are confronted with many standards and certification 
requirements from downstream buyers such as traders, retailers or processors. These demands are also 
continuously changing and increasingly complex. Producers wanting to penetrate or maintain access to 
produce markets face many interrelated standards that can be of private or public nature and also be 
voluntary or obligatory (Baines, 2010; Handschuch et al., 2013; Trienekens and Zuurbier, 2008). This 
was discussed in chapter 4 and it entails on how food safety standards certification influences the level 
of maturity in FSMS implemented. Farmers in Kenya work closely with standards requirements imposed 
by importers of green beans in the EU thus their implemented FSMS were more mature unlike hot 
pepper farms in Uganda which operate in basic FSMS because they export to less demanding markets 
in terms of food safety standards.  
There are many claims that developing countries struggle to meet the increasingly food safety and other 
requirements of industrialized countries (Codron et al., 2014a; García and Poole, 2004; Mainville et al., 
2005; Neeliah et al., 2013). It was exemplified in this PhD thesis in chapter 5 where the pressures of the 
high demanding customers in Kenya resulted in more mature FSMS along the fresh produce supply 
chain due to strict food safety requirements from importers in the EU. In most of the fresh produce 
export supply chains in Sub-Saharan Africa, exporters greatly rely on farmers, especially smallholders 
for their supplies. This means that if the implemented FSMS is basic or low at farm level then the whole 
sector would be vulnerable in case of a food safety outbreak. (Barno et al., 2011; Dannenberg, 2011; 
Ferrucci et al., 2011; Narrod et al., 2009; Okello and Swinton, 2007a) 
In the frame of the EU FP 7 Veg-i-Trade project investigating the impact of climate change and 
globalisation on the safety of fresh produce an on-line survey with fresh produce supply chain experts 
working with producers from global North (n=41, twenty countries) and global South (n=63, twenty 
nine countries) was conducted to measure their opinions on fresh produce food safety and quality 
standards. The classification of countries in the global North (North) or global South (South) group was 
made according to a list of Wikimedia (WikiMedia., 2013). In the case where the respondents answered 
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countries from both the North and the South, they were assigned the region corresponding with the most 
answered countries. The outcome of this research is published by Jacxsens et al., (2015b). They 
expressed their view using 1 to 5 Likert scales on several items related to four types of food safety and 
quality standards and legislation: Codex Alimentarius standards as international standards, EU 
legislation as export destination requirement, national legislation and private standards set by export 
customers. The results reflected the different context in which the southern and northern farmers produce 
but also indicate similar challenges, in particular with regard to the role of private standards. Private 
standards were perceived to demand the highest implementation effort for northern and southern farmers 
compared to the other three types of standards. Private standards were perceived strongly to exclude 
southern and northern small and medium scale producers from high value markets while EU legislation 
was perceived to strongly exclude small and medium scale southern producers. The results further 
highlight concerns on costly control measures in a FSMS and third party certification that are required 
by downstream buyers but mostly paid by upstream suppliers. The results also acknowledge advantages 
of standards in terms of farmer health, spill-over of knowledge to non-certified activities and 
environmental sustainability. For example in most standards certified export chains with small holders 
in Africa, these farmers also apply learned good agricultural practices for their products for the local 
domestic markets. Standards are seen in their dual role both as a catalyst for upgrading food safety 
management systems on the one hand and as a non-tariff barrier to trade on the other hand. An increasing 
governance shift from public to private standards was also indicated, both by the North and South group, 
particularly in relation to the structure (e.g. consolidation) and organization (e.g. third party certification) 
of the global fresh produce supply chain. The importance of technical assistance and support of 
producers by governments, farmer and trade associations with implementing and certification of 
standards is highlighted by this global study.  
After having these insights on global level, it was the objective to gain additional information on the 
opinions of the fresh produce supply chain stakeholders in Kenya and Uganda related to these standards. 
Therefore, the survey questionnaire of Jacxsens et al., (2015b) was tailored to the Kenyan/Ugandan 
situation and additional interviews were conducted with stakeholders in fresh produce supply chain in 
both countries.  
 
6.2 Materials and methods 
6.2.1  The survey questionnaire 
The applied survey adapts and builds on the questionnaire by Jacxsens et al., (2015b) to assess the 
relevance of food safety and quality standards  in the fresh produce sectors in Kenya and Uganda. The 
modified questionnaire contained six questions to convey relevant issues for developing countries and 
also to enable the respondents in Kenya and Uganda to answer knowledgably about the standards. The 
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questions included opinions of respondents on costs of implementation and certification of standards, 
benefits of standards (spill-over of knowledge, worker health and environmental issues), standards and 
legislation as non-tariff barrier to trade, exclusion from high value markets due to stringent standards, 
harmonization of standards and standards requirements demanding the most efforts. The questions 
addressed four groups of standards and legislation namely: 1) the global standards defined by the Codex 
Alimentarius such as the Code of hygienic practices for fresh fruits and vegetables (CAC, 2003) or 
Codex pesticide residue database (CAC, 2013). 2) the legislation on fresh produce defined by the 
European Union (e.g. the General Food Law Regulation (EC) 178/2002 containing requirements on 
traceability, Regulation (EC) 852/2004 on the hygiene of foodstuffs, Regulation (EC) 2073/2005 on 
microbiological criteria, and Regulation (EC) 1881/2006 on food contaminants. 3) the national 
legislation in Kenya or Uganda and 4) the international private standards (e.g. Global GAP, BRC or 
IFS). 
A seven- point ordinal Likert scale was used for measurement purposes: ‘‘1–2: not important; 3–5: of 
medium importance; 6–7: very important”. Also comments could be formulated by the interviewees. 
The questionnaire was pilot tested for understandability, suitability of the questions and availability of 
information on standards with key informants who were intentionally selected in both Kenya (n=5) and 
Uganda (n=5) to include fresh produce experts from industry (representatives of produce organizations), 
institutes/ laboratories and universities. These ten pilot tests resulted in discussion of content with easy 
to understand and short statements. The pilot test results were not considered to be part of the 
respondents for the final data collection. 
6.2.2  Acquisition of respondents 
Respondents were contacted via face-to-face interviews in Kenya and Uganda. These were selected 
based on their availability and willingness to respond. In reference to the survey, the attention was drawn 
on the fact that respondents needed to have good expertise in food safety and quality standards and also 
a good insight in the impact of food safety and quality standards on the producers/exporters they work 
with. For both countries, respondents were classified into three groups at the macro, meso and micro 
levels as shown in Table 6.1. For each country, 15 respondents were interviewed during 2013-2014 
using the paper version of the questionnaire and each interview lasted for approximately one hour. While 
the results are maybe not fully representative of the whole sector or country, the study does explore the 
various individual experiences and opinions about food safety standards for the fresh produce sectors in 
developing countries and East African Community in particular. 
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6.3 Results and discussion 
6.3.1 Characterization of respondents 
Thirty respondents participated in the survey. In Kenya and Uganda: three respondents were classified 
in the macro level group, four in the meso-level group and eight were classified in the micro level group 
(for definitions of macro, meso and micro level refer to Chapter 2). In total each country had fifteen 
respondents. For the respondents for the macro level group, most experts worked for governments and 
government institutions, at the meso level group respondents worked for food safety authorities, research 
institutes & universities and also sector associations while for the micro level group all respondents 
worked for farms and export companies. All respondents were involved in fresh produce food safety 
and quality in their professional function. An overview of the types of organizations they are 
professionally affiliated to is given in Table 6.1. 
6.3.2 Costs of implementation and certification 
Figure 6.1 depicts the opinion scores of costs of implementation and certification (1= not important 
(Likert scale 1, 2), 2= of medium importance (Likert scale 3, 4, 5) and 3= very important (Likert scale 
6, 7) of the four types of fresh produce standards and legislation in Kenya and Uganda. For both 
countries, the EU legislations were perceived to demand the highest costs of implementation. However, 
the position on cost of implementation for EU legislations is more convincing in Kenya than in Uganda 
with Kenya having 14 out of 15 respondents that perceived EU legislations to be very important in costs 
of implementation. In both Kenya and Uganda the national standards were perceived to demand the 
lowest cost of implementation with score 1 but private standards and Codex standards were of medium 
importance with score 2. Respondents in Uganda also had a low important perception for 
implementation costs for the Codex standards and private standards. This result supports the hypothesis 
that food safety standards have an impact on the export ability of countries (Chemnitz et al., 2007; Chen 
and Mattoo, 2008; Chen et al., 2006). However, as stated by different respondents in Kenya, even with 
the necessary financial resources and technical equipment, the requirements of the international 
standards and EU legislation in particular are still highly complex and often inscrutable for average 
Kenyan farmers and exporters. Two lead exporters in Kenya stated that: 
 
 [We spend a lot of money on the EU MRLs requirements especially to ensure that our 
suppliers comply right from the farms, our monthly budget always focuses on trainings, 
extension services and analysis for pesticides]. 
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The implementation and certification of standards requires a public infrastructure of laboratories and 
laws which guarantee public testing, monitoring and food quality management facilities (Henson and 
Jaffee, 2008; Maskus et al., 2005; Okello and Roy, 2007). This is especially true in case of private 
standards which include on-farm process certification, because of the sudden increase in the higher level 
of requirements and the cost of compliance with respect to information, communication and 
documentation involved in process certification (Henson and Jaffee, 2008; Martinez and Poole 2004; 
Maskus et al., 2005) 
This is in contrast to most public product standards, which have evolved gradually over time and 
typically do not require sudden fundamental adjustments in farm management and on-farm certification. 
Private standards and EU legislation on MRL’s on pesticide residues and moreover the EU legislations 
are often more stringent than Codex Alimentarius standards (Fulponi, 2006; Henson and Humphrey, 
2009; Henson and Humphrey, 2010).  
EU legislations were perceived to be more associated with higher costs of implementation and 
certification in Kenya than in Uganda because fresh produce products from Kenya target the premium 
export market while Uganda targets the wholesale market in the EU (chapter 2).  
 
 
Figure 6.1: Opinion scores on costs of implementation and certification for Kenya versus Uganda for 
various food quality and food safety standards  
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6.3.3 Benefits of standards 
The opinion scores on whether the four types of fresh produce standards and legislation were all 
perceived to have more or less equal benefits (1= not important, 2= of medium importance and 3= very 
important) are presented in Figure 6.2. The implementation process of standards or legislation may lead 
for example to an increase farmers’ good agricultural practices knowledge. This spill-over of knowledge 
was strongly acknowledged by both the experts for Kenya and Uganda. Overall Kenya is acquiring more 
benefits of standards compared to Uganda and differentiation is made between the different standards. 
In Kenya some experts at the macro level asserted that indeed the implementation of standards has led 
to safer production practices for the farmers. One respondent from the ministry of agriculture in Kenya 
said that: 
 
[Our green bean farmers also grow tomatoes as a side business for the local market 
and they are using the same good agricultural practices adopted from 
implementation of standards in their tomato fields]. 
 
Kenya has a longer history of exporting fresh produce to Europe than Uganda and as a result Kenya has 
strengthened its institutional food safety environment to enable actors to comply to food safety standards 
(Mithofer et al., 2008; Otieno and Kigamwa, 2011; Ouma, 2010). Respondents from Kenya at the micro 
level (farmers and exporters) highlighted number of benefits from complying to standards as follows:  
 
[higher product prices; option to sell a larger quantity on the market requiring the 
standard; less risk of being excluded from the market requiring the standard; higher 
production yields through optimized input use/technological change and the reduction 
in costs through optimized input use/technological change]. 
 
In Uganda approximately half of the respondents see benefits of standards not so convincing as those in 
Kenya. In particular respondents at the macro and meso level agreed that standards are important for 
accessing markets with higher prices but farmers and especially exporters at the micro level were 
reactive. One exporter commented that: 
 
 [We do not have a problem with the prices we get in the ethnic markets and there is 
no need to go for tough standards in high markets]  
 
Given the nature of the main EU market served by Ugandan fruit and vegetable exporters, wholesale 
markets directed at ethnic food retailers, few firms have experienced strict demands from their buyers 
in terms of good practice implementation and guarantees of compliance (Rio et al., 2009) and chapter 5 
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elaborates how market institutions influence food safety management systems along the two export 
chains in Kenya and Uganda. Some studies have also shown clear benefits about stringent food safety 
and quality standards including social and environmental requirements (Asfaw et al., 2010a; 
Handschuch et al., 2013; Hansen and Trifkovi?, 2014; Jaffee and Masakure, 2005b; Traill and Koenig, 
2010). 
 
 
Figure 6.2: Opinion scores on benefits of standards in Kenya versus Uganda: spill-over of knowledge, 
worker health and environmental impact for various food quality and food safety standards 
 
6.3.4 Standards and legislation as non-tariff barrier to trade 
Figure 6.3 presents the opinion scores on whether the four types of fresh produce standards and 
legislation were perceived as a non-tariff barrier (NTB) to trade (1= not important, 2= of medium 
importance and 3= very important). In both Kenya and Uganda, the EU legislations and private standards 
were perceived by respondents to be the most important standards to be non-tariff barriers. Also for 
Kenya and Uganda, national legislations and the Codex standards were perceived to be the least 
important standards to be non-tariff barriers. Several studies highlight the role of standards as a barrier 
to trade while others see it as a catalyst for upgrading the food safety system  (Anders and Caswell, 
2009; Asci et al., 2013; Asfaw et al., 2007; Beghin and Bureau, 2001). Although situations may differ 
within a country and also between various chain actors. For the case of Kenya, much as the fresh produce 
export sector implements majority of the EU legislations and private standards with a well-established 
institutional environment they still face product rejections for their green beans (Disdier et al., 2008; 
Okello and Swinton, 2007b; Otieno and Kigamwa, 2011). In December 2012, the European Commission 
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decided to increase to 10% the frequency of pesticide residues border controls on green beans and peas 
imported from Kenya due to numerous alerts (Rapid Alert System on Foods and Feed, RASFF) issued 
by the EU (PIP, 2014). Since January 1st 2013, this decision has been impacting directly on the quantity 
of green beans exported to the EU. Similarly for Uganda, the EU Regulation 669/2009 imposes certain 
percentages of checks including the analysis for produce from third countries considered to be a risk on 
Maximum Residue Levels (MRLs) for pesticides and microbiological hazards (Anonymous, 2011). In 
2012, egg plants and aubergines originating from Uganda were also subjected to strict EU border checks 
(RASFF, 2012). 
This has implications for developing countries’ export earnings, income and in turn their quest for 
sustainable development through reduction in poverty, unemployment and smallholder producers’ 
inclusively in the trajectory of development (Idowu, 2014). This highlights the importance of technical 
assistance and support for developing countries to overcome these barriers.  
 
 
Figure 6.3: Opinion scores on standards and legislation as non-tariff barrier to trade (NTB) in Kenya versus 
Uganda for various food quality and food safety standards 
6.3.5 Exclusion from high value markets due to stringent standards 
Figure 6.4 presents the opinion scores on whether the four types of fresh produce standards and 
legislation were perceived to be a source of exclusion from high value markets due to stringent standards 
(1= not important, 2= of medium importance and 3= very important). For both countries, the EU 
legislations and private standards were perceived to be the most important standards for exclusion from 
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high value markets due to their stringency. On the other hand, for both Kenyan and Ugandan respondents 
the national legislations and the Codex standards were perceived to be the least important standards for 
exclusion from high value markets due their low level of stringency. This is explained by the fact that 
the Kenyan fresh produce export sector has focused on the EU premium fresh produce market where 
the food safety demands are higher and retailers are the lead players. The strong development of 
individual or collective private retailer standards imposed on the suppliers is the main driver of exclusion 
from high value markets because of the need for vertical integration. Consequently, the higher the degree 
of coordination in the supply chain, the greater the motivation for the supplier to adopt to more food 
safety demands (Codron et al., 2003; Emlinger et al., 2010). Special attention is paid both to private 
regulation in customer countries which may be more restrictive than public regulation for exporting 
industries – this is the case in some European countries where consumers are greatly concerned by 
chemical contamination – and to the strength of local institutions and market forces (Codron et al., 
2014a; Fulponi, 2006; Henson and Hooker, 2001). This was the case for small green bean farmers in 
Kenya when the traders first adopted the Global GAP standard, many of them were excluded from the 
export supply chain to the EU because they were not complying to the requirements (Asfaw et al., 2010b; 
Humphrey, 2009). Conversely, for the case of Uganda given the low market incentives for exporting to 
the premium fresh produce markets, traders have consistently targeted the less demanding whole sale 
markets which do not provide them strong motivation to adopt stringent food safety requirements (Rio 
et al., 2009). 
 
 
Figure 6.4: Opinion scores on exclusion from high value markets due to stringent standards in Kenya 
versus Uganda for various food quality and food safety standards 
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6.3.6 Harmonization of standards 
Figure 6.5 presents the opinion scores on whether the four types of fresh produce standards and 
legislation were to be harmonized (1= not important, 2= of medium importance and 3= very important). 
Majority of the respondents from Kenya and Uganda agreed that harmonization of standards and 
legislation is very important to reduce the impact of standards as a NTB to trade. For Kenya, the EU 
legislations and private standards were perceived to be the most important standards for harmonization 
while in Uganda private standards were very important. For both countries, respondents agreed that it 
was not that important to harmonize national standards. For most developing countries, the demands for 
stringent food safety and quality standards should be accompanied with technical support from 
developed countries that are focused on capacity building for easier compliance with standards while 
managing the unintended consequences of standards, especially for small producers. Mutual recognition 
is, however, not an option if there are significant differences in the priority standards of the countries. 
For example in the case of the EU fresh produce market where conflicting requirements especially on 
pesticide residues do exist: with the normal EU MRLs limits and for the retailers theirs goes to 30% 
below the normal set MRLs. One wonders how farmers are to practically respond to such scenarios. In 
such cases, some degree of standard harmonization is a precondition for countries to allow products of 
other countries to access their markets (Beulens et al., 2005; Engler et al., 2012; Vellema and van Wijk, 
2015). Specifically in the case of harmonization of food regulations, the EU has sought to remove 
differences in national regulations on a common set of binding requirements in the form of detailed 
directives for a single or group of products. This also could be adopted regionally in other parts of the 
world like the East African Community for the case of Kenya and Uganda as long as it leads to 
significant increases in trade between EAC participating countries. 
 
 
Figure 6.5: Opinion scores on harmonization of standards in Kenya versus Uganda for various food 
quality and food safety standards 
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6.3.7 Standards requirements demanding the most efforts 
Figure 6.6 presents the opinion scores on the four types of fresh produce standards and legislation that 
were perceived to demand the most efforts (1= not important, 2= of medium importance and 3= very 
important). In both Kenya and Uganda, sampling and analysis, pesticide residues and free of pests and 
diseases were the most important requirements demanding the most efforts. For the rest of the 
requirements, Kenya had more respondents who perceived them very important compared to Uganda. 
Water control was the only exceptional requirement between the two countries. This is explained by the 
fact that majority of the fresh produce production is intensive and most farms greatly depend on 
irrigation unlike in Uganda where fresh produce production is rain dependent (Okello and Swinton, 
2007b; Ouma, 2010; Rio et al., 2009). Also in Kenya and Uganda, absence of foreign matters and 
packaging requirements were the least important requirements in effort demands. The effort by a country 
to implement certain public or private standards will depend on the initial level of the food safety system 
that the country has in place. If the level of the country’s food safety system is sophisticated and well 
developed, the required effort will be minimal (just like the case of the fresh produce sector in Kenya) 
while if country’s food safety system is rather basic, the required efforts will be high (like for the case 
of the fresh produce sector in Uganda as demonstrated in chapter 5 (Humphrey, 2009; Rio et al., 2009). 
Furthermore, developed country suppliers will therefore tend to have lower costs of compliance than 
developing country suppliers (Henson and Jaffee, 2008; Martinez and Poole 2004). 
 
 
Figure 6.6: Opinion scores on standards requirements demanding the most efforts in Kenya versus Uganda 
for various food quality and food safety standards 
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6.4  Conclusion 
In conclusion, opinions of thirty fresh produce supply chain experts working in Kenya and Uganda on 
food standards for fresh produce were collected. Overall, the 15 experts in Kenya were more proactive 
compared to the 15 experts in Uganda with a reactive position on food standards. The demanding role 
of private standards and EU legislation was highlighted: they were perceived as the most costly and 
difficult to implement by both Kenyan and Ugandan stakeholders although higher perceived by Kenya 
than by Uganda because of the different export destination markets in the EU. This situation is seen to 
have a profound effect on the structure (e.g. consolidation, vertical coordination) and the organization 
(e.g. third party certification) of the fresh produce supply chain (refer to Chapter 2: micro, meso, macro 
levels of the supply chain).  
Standards were also seen both as non-tariff barrier to trade especially for the case of Uganda where 
experts confessed that they cannot go for the premium export markets in the EU due to their stringent 
requirements compared to the whole fresh produce markets. International harmonization of food safety 
standards was highlighted to reduce the effect of standards as non-tariff barrier to trade. Complying with 
food safety and quality standards may be often perceived as a strong burden but advantages, besides 
assurance of food safety and quality include; adoption of improved technology with spillover benefits 
for staple crops (Minten et al., 2009), higher or more stable labor income (Maertens et al., 2009; 
Maertens and Swinnen, 2009), or improved health through reduced on-farm exposure to pesticides 
(Asfaw et al., 2009; Kersting and Wollni, 2012b; Okello and Swinton, 2009).  
African countries’ agricultural policy agenda must include partnership and alliances with national, 
regional and international institutions in order to support and assist in improving technology, institutions 
and human capacity for standards compliance, particularly among the commercial and smallholder 
farmers. Enabling institutional, regulatory and domestic policies that will stimulate quality outputs for 
export must be designed and adequately implemented. Thus, this study proposes well-structured export 
technical regulatory policy for the fresh produce sector in Uganda where it is mildly available and for 
the case of Kenya, it should be further improved upon. 
  
????
?
  
????
?
 
Chapter 7 
General Discussion, Conclusions, and Future 
Perspectives 
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7.1 Rationale of fresh produce safety in the international trade and East African 
Community 
Fresh produce (whole fresh fruits and vegetables and their minimally processed products) is an 
important part of a healthy diet. The consumption of fresh produce is known to have a protective health 
effect against a range of illnesses such as cancers, obesity and cardiovascular diseases (Amiot and 
Lairon, 2008; Bazzano, 2008; Block et al., 1992; Giaconi et al., 2012). Despite the beneficial health 
effects of fresh produce, there is a growing awareness concerning its microbial and chemical food safety 
(Lynch, 2009; Strawn, 2011). Health risks related to microbial hazards such as Salmonella spp., 
verotoxin producing Escherichia coli (VTEC) and norovirus (NoV) increasingly support this allegation 
(Berger, 2010; FAO/WHO, 2008; Sivapalasingam, 2004). In the EU, vegetables were implicated in 39 
outbreaks in 2012 and the causative agents were primarily viruses (25.6 %), and Salmonella (23.1 %) 
(EFSA/ECDC, 2014). Besides very severe consequences for public health, such outbreaks also have a 
significant economic impact (Calvin, 2004; WHO, 2011). Other food safety issues such as pesticide 
residues and mycotoxins are increasingly becoming a concern for the fresh produce supply chain 
(Domingo and Gine Bordonaba, 2011; Magnuson, 2011; Tait, 2001; Van de Perre et al., 2015; 
VanBoxstael et al., 2013) (Figure 7.1). Currently, there is an increase in international trade of fresh 
fruits and vegetables as demonstrated in Chapter 1 (FAOSTAT, 2012). As a result, developing countries 
have equally experienced an increase in exports of non-traditional crop products (Diop and Jaffee, 2005; 
Neeliah et al., 2013; World Bank, 2005). Consumers in developed countries have raised serious concerns 
about the safety of fresh produce, often related to inadequate sanitation, hygiene deficiencies, and 
improper production practices (Baert et al., 2011; DeWaal and Bhuiya, 2007; Trienekens and Zuurbier, 
2008), and the increased risks associated with global sourcing which is nowadays typical for most fresh 
produce supply chains. The perceived food safety risks and pesticide-related concerns for consumption 
of fresh produce probably have the greatest implications for trade and the organization of fresh produce 
supply chains around the world (Uyttendaele et al., 2015). Consequently, unprecedented requirements 
are put to control and guarantee food safety throughout the global fresh produce supply chain. For 
instance, the recent proliferation and strengthening of food safety and quality requirements (e.g. Codex 
Alimentarius standards at international level, EU food safety legislations, voluntary Quality Assurance 
standards like ISO 22000 and Global G.A.P, Private labels and Brand labels) as demanded by various 
stakeholders along the fresh produce supply chain (Chapter 6).  Moreover, information in the functioning 
of FSMS in fresh produce chains in developing countries is still limited. Figure 7.1 illustrates the 
interplay of issues regarding the rationale of fresh produce safety in the international trade and East 
African Community. Against this background, the overall objective of this thesis was to assess the status 
of the fresh produce sector(s) FSMS  in the East African Community with specific focus to the green 
bean and hot pepper chains in Kenya and Uganda respectively in view of their different export trends in 
the global fresh produce market.  
????
?
?
?
  
                     
 
?????????????????????????????????????????????????????????????????????????????????
 
 
 
 
 
 
 
 
 
 
 
 
 
?
 
                                                                                     
 
 
 
 
 
 
 
Figure 7.1: Interplay of issues regarding the rationale of fresh produce safety in the international trade and East 
African Community 
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7.2 Major research findings  
??????????????????????????? ???????????????????????????????????????????????????????????????????????
????????????
? To determine the economic relevancy of the East African Community in the global fresh 
produce market; and the fresh produce export performance of Kenya and Uganda compared to 
other EAC member states. 
? To examine the impact of the organization of the fresh produce supply chain on the adoption of 
FSMS in the hot pepper chain in Uganda. 
? To analyze the influence of food safety standards certification on the level of performance of 
FSMS in the green bean and hot pepper chains in Kenya and Uganda respectively. 
? To compare the performance of FSMS along the green bean and hot pepper chains in Kenya 
and Uganda respectively.  
? To evaluate the relevancy of food safety standards in the fresh produce sector(s) in Kenya and 
Uganda in view of food sovereignty discussion. 
 
7.2.1 Economic relevancy of the fresh produce trade in Kenya and Uganda 
In general, the East African Community as a trade bloc, and benefits from the production and trade of 
fresh produce as each member state has participated in the global fresh produce market respectively. 
However, out of the five member states, Kenya has exceedingly performed better than the rest in export 
value (61 %) as seen in Chapter 1.  
In Kenya, green beans are the top vegetable export product and in 2011 they accounted for 29 %  that 
is, KSh 4 billion of Kenya’s total vegetable export earnings worth KSh 13.7 billion (HCDA., 2010). The 
fresh bean production is mainly dominated by smallholder farmers, estimated at 50,000 growers, who 
are mainly households with less than 2 acres of land. These farmers have greatly gained from fresh bean 
cultivation through employment and income earned from the sale of crops. However, due to increased 
exports of green beans, the sub-sector has grown from its base of small businesses and small farmers, to 
being dominated by very sophisticated businesses that are becoming increasingly vertically integrated. 
As such, the increasing foreign exchange earnings from the green bean sub-sector have propelled public-
private partnerships to provide incentives to the stakeholders. For example, increased exports in green 
beans have created regulatory changes, improved infrastructure, a competitive labor force with good 
education and technical background in horticulture. Another key benefit has been the lobbying efforts 
of the Fresh Produce Exporters Association of Kenya (FPEAK) which partnered with the Kenyan 
government to expand the fresh produce terminal at the Nairobi airport, thus, improving the 
competitiveness of the fresh vegetable exports (SNV., 2012). Moreover, the fact that Kenya has a sea-
port also makes transportation costs of green beans to the international markets cheaper compared to the 
case of Uganda which is land locked and depends on high freight charges to export its hot peppers. 
????
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In Uganda, given the industry’s small size ($4.7 million, the value of exports to the EU in 2007) (Chapter 
1), low profitability, and fragile competitive position in the European markets, it is difficult to see how 
horticultural exports have yielded significant gains in terms of rural income and employment. A few 
thousands smallholders are irregularly involved in supplying this trade. Some recent gains have been 
made in exports, notably hot peppers with only US$ 0.5 million in export value in 2013 (UEPB, 2013a), 
yet overall the industry is probably falling farther behind its main competition from within and outside 
of Africa. In spite of various donor efforts, the horticulture sector in Uganda has attracted quite few 
investors with relevant experience, managerial capacity, and/or ample access to financial resources. The 
available evidence suggests that most firms have very limited capacity to absorb the donor assistance 
and, more importantly, to translate it into more competitive and sustainable operations. With limited 
exceptions, increased awareness and knowledge has not been translated into improved practices along 
the value chain, predominantly because  exporters in Uganda lack the financial resources to invest in 
improved and sustained upgrading of the physical facilities,  operating systems and ongoing training of 
staff (Luz Diaz Rios et al., 2009). The above two case scenarios for  Kenya and Uganda, imply that the 
more economic benefits from the fresh produce trade, the more investments and attention  will be 
accorded to make the industry more competitive. 
7.2.2 Impact of the organization of the fresh produce supply chain on the adoption of 
FSMS in Kenya and Uganda 
The organisation of the hot pepper supply chain at the micro, meso and macro levels and how it impacts 
on assurance of food safety in Uganda was investigated in Chapter 2. This research revealed that the hot 
pepper supply chain in Uganda still has constraints impacting on food safety and quality so as to access 
the premium export market in EU. These findings concur with previous studies conducted in other 
developing countries (De Battisti et al., 2009; Henson et al., 2011a; Mithofer et al., 2008; Neeliah and 
Goburdhun, 2010; Ouma, 2010)  which concluded that food safety is usually a concern, especially in 
the fresh produce trade.  Hot pepper farmers and exporters in Uganda revealed a lack of awareness of 
food safety requirements for the fresh produce sector as a major challenge at the micro level. 
Furthermore, majority of the hot pepper exporters in Uganda are small to medium companies with 
limited vertical integration, and hence limited control over the chain. The absence of stronger and more 
established producer organizations at the meso level for the numerous small-scale hot peppers farmers 
in Uganda hinders information dissemination with regard to export standards required by commercial 
customers (Chapter 2). Finally, the underlying constraint at the macro-level for the hot peppers supply 
chain is that Uganda’s legislative body which pertains to food safety, agriculture, public health, and 
compliance control with international sanitary, phytosanitary measures and technical barriers to trade 
matters is in a state of transition, with many areas covered by obsolete legislation, other areas are still 
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facing a legal or regulatory vacuum, and a large queue of draft bills and policies are positioned at various 
points in the national legislative process (Jaffee, 2006) and this is still the case  to-date. 
However, the situation in Kenya is different when it comes to organization of the fresh produce supply 
chain. The green bean sub-sector is governed by various public and private institutions with legal and 
institutional mandates, and has articulated the sub-sector’s visions within three mandates. Public 
institutions established under various statutes have a national mandate on various regulatory aspects 
with view of improving service delivery as well as providing an enabling environment for the sector to 
remain competitive locally and internationally. Private institutions are based on voluntary membership 
and focus on self-regulation and advocacy; there are also commodity based associations (SNV., 2012). 
A brief overview of what has transpired over the years in the organization of the fresh produce supply 
chain in Kenya at the micro, meso and macro level is discussed below, detailed information on the 
Ugandan case is described in Chapter 2.  Table 7.1 summarizes a comparison about the organization of 
the fresh produce supply in Kenya and Uganda at the micro, meso, and macro levels (SNV., 2012). 
Micro-level: In order to survive the effect of standards, some smallholder farmers have adopted two 
non-market institutional arrangements for overcoming the screening effects of standards on smallholder 
farmers namely, collective action and public-private partnerships. As a group, smallholders invested in 
facilities needed to comply with European Food Safety Standards (EFSS) at major CCPs thus reducing 
their per-person costs of meeting EFSS. Similarly, smallholder farmers sought certification (especially 
for Global G.A.P) jointly in order to demonstrate compliance with EFSSS, though mostly with external 
support from governments, private sector or partnership of the two (i.e., public-private partnerships). To 
maintain the participation of smallholder farmers in the green bean chain, public-private partnerships 
(PPPs) have mainly focused on provision of information, financial support (for investment in lump 
assets), and capacity building (through financing audits and certification for Global G.A.P compliance 
and the construction of grading facilities) to smallholders.  
???????????? There has been crucial donor support to the chain in terms of building up national 
certification capacities and certifying smallholder farmer groups. For instance, in 2005, an 
internationally accredited local certification body (Africert) was established with the assistance of the 
German Technical Cooperation (GTZ) and an international agricultural research institute to lower the 
costs of GLOBAL G.A.P. certification and some other standards. So as to lower the costs of analyzing 
pesticide residues, as required by GLOBAL G.A.P., the Kenya Plant Health Inspectorate Services 
(KEPHIS) was accredited to ISO17025 in 2006, which is the benchmark for phytosanitary testing 
services under the standard scheme. Transnationally connected expert networks, coordinated by the 
European Union and the U.K. Department for International Development (DFID), among others, also 
mainstreamed implementation know-how among Fresh Produce Exporters Association Kenya 
(FPEAK), policymakers, service providers, exporters, and farmer groups (Ouma, 2010). 
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Macro-level: From 2003 onward, international development organizations, the industry association 
FPEAK, a National Technical Committee on Global G.A.P, and the National Horticultural Task Force 
(NHTF) have played a significant role in shaping adjustment dynamics in the subsector. The 
development of the National Horticultural policy in 2010 has played a key role in the fresh produce 
sector. The policy analyses the various industries concerns and highlights the challenges they face. It 
offers policy interventions for production, support services (financing the industry, research and 
extension), marketing (local, regional and export markets), infrastructure as well as regulatory and 
institutional arrangements (SNV., 2012). 
From this comparison, it is evident that the organization of the fresh produce supply chain in Kenya and 
Uganda has an important bearing on their capacity to implement satisfactory FSMS (Table 7.1). On one 
hand, for the case of Uganda, improvements on the existing basic food safety management systems 
along the hot pepper chain towards satisfactory FSMS output can be achieved comprehensively only if 
interventions in the current gaps at the micro, meso and macro levels of organization of the fresh produce 
supply chain are considered. On the other hand, Kenya illustrates that sustained implementation of 
satisfactory FSMS output is highly dependent upon the capacities of the industry to overcome 
competitive and compliance challenges at all the three levels. 
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Table 7.1: A comparison of the organization of the fresh produce supply in Kenya and Uganda at the 
micro, meso and macro levels  
 Kenya Uganda (summary based on chapter 2) 
Micro level ?????????????????????????????????????????????????????????
?????????????
?? ?????????????????????????????????????
• ?????????????????????????????????????? ????????
• ?????????????????????????????
• ???????????????????????????????????????????????????????????
• ??????????????????????
• ? ???????????????????????? ?????????????????????
• ?????????????????????????????????????????????????????
????????????????????????????? 
???????????????????????????? ????????????????????????????????
????????????????
???????????????????????? ????????????????????
• ????????????????????????????????????? ????????
• ????????????????????????????????
• ???????????????????????????????????????????????????????????????????
• ?? ?????????????????????????????????????????????????????????
 
Meso level • ??????????????????????????????????????????????????????????
????????????????????????????????????????????????????????
???????????????????????? ???
• ???????????????????????????????????????????????????
???????????????????????????????????????????????????????????
????????????????????????????????????????????????????? ???????
????????????????????????? ?????????????????????????????
???????????????????????????????????????????
• ???????????????????????????????????????????????????????????
???????????????????????????????????????????????????????
????????????????????????????????????????????????????????
• ???????????????????????????????????????????????????????
???????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????
?????????
• ???????????????????????????????????????????????????????
?????????????????????????????????????????????????? ????
?????????????????????????????????????????????????????????????
?????????????????????????????????????????????? ??????
??????????????????????????????????????????????????????????????
• ??????????????????????????????????????????????????????
????????????????????????????????????????????? ????????
???????????????????????????????????????????????????????????
????????????????????????????????????????????? ????????????????
?????????????????
• ????????????????????????????????????????????????????????????
??????????????????????????? ???????????????????? ?????????????
???????????????????????????????????????????????????????
???????????????????????????????????????????????????????
???????
• ???????????????????????????????????????????????????
????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????????????????
???????
• ???????????????????????????????????????????????????????
?????????????????????????????????????????
• ??????????????????????????????????????????????????????????
????????????????????????????????????????????
• ???????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????
• ???????????????????????????????????????????????
????????????????????????????????????????????????????????????? ???????
???????????????????????????????????????????????????????????????????????
???? ???????????????????????????????????????????????????????????????
• ???????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????
• ??????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????? ????????????????????????????
??????????????????????????????????????????????
• ??????????????????????????????????????????????????????????
??????????????????????????? ???????????????????????????????????????????????
???????????????????????????????????????????????????????
• ?????????????????????????????????? ??????????????????????????????????????
???????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????
• ???????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????
• ????????????????????????????????????????????? ????????????????????
????????????????????????????????????????????????????????????????
??????????????????????
• ???????????????????????????????????????????????????????????????????????????
??????????????????????? ????????????????????????????????????????????????
????????????
 
Macro level • ?????????????????????????????????????????????????????????
????????????????????????????????? ?????????????????????????
???????????????????????????????????????????????????????
• ??????????????????????????????????????????????????????
????????????????????????????????????????????????????????
??????????????????????????????????????????????
• ???????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????
???????????????????????????????????????????????
• ????????????????????????????????????????????????????????????????
• ????????????????????????????? ????????????????????????????????????????????
?????????????????????????????????????????????????????????????
• ????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????
????????????????????????????????????
????
?
7.2.3 FSMS performance on certified farms in Kenya and non-certified farms in Uganda 
The role of certification of food safety standards on the maturity of food safety management systems at 
primary production is investigated in chapter 4 of this research study. Certified green bean growers in 
Kenya have more mature and tailored food safety management systems practices compared to the non-
certified hot pepper growers in Uganda with basic systems and where many control and assurance 
activities are not yet elaborated. Several studies have highlighted the benefits of certification to food 
standards in improving food safety practices and guaranteeing easy access to trade in the international 
markets (De Battisti et al., 2009; García and Poole, 2004; Handschuch et al., 2013; Henson et al., 2011a; 
Henson et al., 2005; Jaffee and Masakure, 2005b). In addition, chapter 4 highlights that certification 
enables farmers to have better insights in the performance of their systems output through external and 
internal evaluations. This helps them to have practical knowledge about the safety, hygiene and quality 
of their fresh produce. However, the outcome of FSMS performance in certified farms in Kenya and 
non-certified farms in Uganda reflects on the kind of enabling and supportive environment that exists in 
the two countries. More work has been done in Kenya at the meso and macro levels to support 
smallholder farmers into complying with food standards which has positively influenced the 
performance of their FSMS (Table 7.1). Several institutions in the government and private sector players 
mentioned in the sections above have helped green bean farmers to be certified to food safety standards.  
In Uganda, dedicated programs focusing simply on standards compliance (or, more narrowly,  
certification) to improve the performance of FSMS are not likely to be successful in the context of the 
emergent (immature) fresh produce sector. Efforts to promote GAP and associated systems of record 
keeping and traceability are more likely to be successful where: a) farmers have reliable market outlets, 
b) the basic agronomic challenges for the focal crop(s) have been well addressed, and c) provision of 
strong incentives for farmers to adjust practices and make investments as per the recommendations or 
urgings of buyers. Thus, government interventions focused on standards compliance and related 
upgrading are likely to have greater and more sustainable impact when applied in contexts where many 
other technical and supply chain problems have been resolved and where there are clear market signals 
that compliance is demanded. In circumstances where more fundamental constraints are still unsolved, 
efforts to build awareness and capacity for standards management need to go hand in hand with 
complementary measures. Much as this has not been the case in the fresh produce export context in 
Uganda, the government has managed to do it in other sectors for example; the fish export, coffee export, 
and the organic fresh produce sectors.  Furthermore, some studies have highlighted the need for 
promoting capacity building within companies in emerging and developing countries to enable them to 
respond to the stringent requirements of private brand standards. Moreover, the legislative framework 
in these countries still requires improvements in the establishment and enforcement. All this has negative 
consequences for the FSMS in companies supplying the international markets (de Quadros Rodrigues 
et al., 2014; Kirezieva et al., 2014c; Sawe et al., 2014). 
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7.2.4 FSMS chain performance for producers and traders in Kenya and Uganda 
Achieving mature and efficient food safety management systems is linked to a well-established enabling 
environment within a country to respond to the market and institutional forces from the target export 
destination. FSMS chain performance improves along the green bean chain from an average FSMS at 
the farm level to an advanced FSMS at trade level (Chapter 5). This result implies that the well-organized 
fresh produce supply chain at the micro, meso and macro levels in Kenya is a key factor in responding 
to the institutional and market forces imposed by buyers of green beans in the strict premium European 
markets. As such, this has led Kenya and Uganda to have different strategies for risk management of the 
pesticide issues, which they have recently been facing as elaborated below.  
In December 2012, the European Commission decided to increase up to 10% the frequency of pesticide 
residues border controls on green beans and peas imported from Kenya due to numerous alerts (Rapid 
Alert System on Foods and Feed, RASFF) issued by the EU (PIP, 2014). Since 1st January 2013, this 
decision has been impacting directly on the way farmers and traders are implementing their FSMS. As 
an institutionary response, the national food safety coordinating committee (NFSCC) and fresh produce 
stakeholders in Kenya have organized themselves to address the Maximum Residue Levels (MRL) crisis 
and develop long and short-term solutions. Particular focus has been put on intensifying the frequency 
of testing for pesticides residues at sector level. Despite the negative externalities on Kenya’s reputation 
that arose when green bean exporters were  controlled at the EU border with an excess of pesticide 
residues, efforts to comply with residue constraints have been collective at all levels of organization of 
the fresh produce supply chain in Kenya unlike in the case of Uganda. 
In Uganda, there were rapid alert notifications on fresh produce in 2012 and in particular egg-plants 
originating from Uganda were subjected to EU border rejections (RASFF, 2012). Furthermore, as recent 
as the early 2015, hot peppers have been shortlisted for having unacceptable pesticide residues at the 
EU border. However, there is a state of panic in the fresh produce supply chain in Uganda because 
stakeholders are unaware of the proactive measures to take in order to address this problem. Moreover, 
the government’s short term response has been to ban the exportation of hot peppers to the EU by export 
companies, a move which is not sustainable considering the large number of small scale farmers who 
have been earning their income from the hot pepper export sub sector. 
The above two scenarios show that not only does the organization of the supply chain affect the 
performance of FSMS for fresh produce in developing countries, but also the capacity of the country to 
efficiently respond to managing food safety risks that may affect the economic status of the country. 
From this research study, it is evident that the pressures and forces from the global markets transmitted 
through the broad food safety regulation and enforcement networks have had an important bearing on 
the performance of food safety management systems along fresh produce chains in developing countries. 
Apart from the smallholder farmers and exporters in both Kenya and Uganda that were affected directly 
with the pesticide warnings from the EU, other chain stakeholders have also responded to market forces 
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in order to promote and support improvements in the production controls for fresh produce to ensure 
that they continue to compete at the international level.  
7.2.5 Opinions on the fresh produce food safety and quality standards 
In recent years, official regulations and private sector standards have evolved in parallel, leading to more 
stringent requisites for producers and exporters covering a wide range of sanitary, phytosanitary and 
quality-related (SPSQ) regulations and standards, effectively reshaping the governance structure of 
global agri-food export chains (Henson et al., 2011a; Henson and Humphrey, 2010; Ouma, 2010). 
The question is whether these requirements have made sense from the bottom to top (farmers and 
exporters at the bottom to the importers and retailers at the top) governance structure in the global value 
chains. While in the EU FP7 funded Veg-i-Trade project, Jacxsens et al., (2015b) investigated opinions 
on the fresh produce food safety and quality standards from the global perspective, in this research study 
a similar  study was done in Chapter 6 but for Kenya and Uganda. The demanding role of private 
standards and EU legislation was highlighted and they were perceived as the most costly and difficult 
to implement compared to the rest of the world by stakeholders in both Kenya and Uganda. However, 
there are stronger opinions of Kenya concerning cost and difficulty to implement private standard and 
EU legislation than Uganda because Kenya’s exports are targeting the premium markets in the EU. This 
situation is seen to have a profound effect on the structure (e.g. consolidation, vertical coordination) and 
the organization (e.g. third party certification) of the fresh produce supply chain between both countries 
as discussed in the above sections. In Kenya while more respondents perceived food standards a catalyst 
for implementation of structured food safety management systems, in Uganda more respondents 
perceived them as a nontariff barrier to trade. In addition respondents in Kenya highlighted the 
advantages of enforcing food safety and food quality standards in terms of knowledge spillover to the 
non-export oriented vegetable chains where thus also good agricultural practices are being implemented, 
leading to increased revenues, and improved food safety of delivered produce, also for local market.  
Overall, the opinions of experts in Kenya concerning the fresh produce food safety and quality standards 
were proactive while those for experts in Uganda were reactive. This attributed to the fact that in Kenya 
the farms and export companies have been sophisticated and well developed to meet the more stringent 
requirements in the EU premium markets which thus they view the required efforts worthy the benefits 
from more export revenues. In Uganda, in most farms and export companies the systems for ensuring 
food safety in fresh produce production or trade are not fully developed or do not exist yet as a formal 
written system, which makes actors to perceive the required efforts much higher in premium markets. 
Moreover, they prefer to keep their status quo in wholesale markets which are less demanding in food 
safety requirements. 
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7.3 Lessons learned and the way forward 
What can we learn from this comparison study on Kenya and Uganda in terms of the performance of 
their FSMS in the fresh produce chain considering their different contexts?  
 
7.3.1 The situation in Kenya 
Kenya has been exporting fresh vegetables to Europe since the 1950s. The reasons for Kenya’s success 
have varied with the changing market forces of the highly competitive UK and European markets. In 
particular, the green bean subsector success in improving the performance of its FSMS has been 
attributed to market segmentation, investing in certification schemes, adding value to products through 
sophisticated packaging, servicing niche markets and investing in marketing activities. Over the years, 
due to effective public-private dialogue, the government of Kenya has been receptive to implementing 
regulatory changes, investing in education, and improving infrastructure, which have increased the 
competitiveness of the industry.  
In addition, the development of the National Horticultural policy in 2010 has played a key role in the 
fresh produce sector. The policy analyzed the various industries concerns and highlights the challenges 
they face. It offers policy interventions for production, support services (financing the industry, research 
and extension), marketing (local, regional and export markets), infrastructure as well as regulatory and 
institutional arrangements. A number of exporters have also invested heavily in growing their own high 
quality, certified vegetables to take advantage of the increased market opportunities for high quality 
produce. The experiences in the green bean chain in Kenya illustrate how improved food safety can be 
achieved, and how this supports improved livelihoods. The good systems output along the green bean 
supply chain in Kenya demonstrate that good collaborations at the micro, meso, and macro levels of the 
fresh produce supply chain make it feasible to attain such improvements in developing countries. It also 
demonstrates how improvement in FSMS leads to higher incomes for developing country smallholders. 
Finally, the livelihood economic impacts in Kenya from the green bean export chain are positive but 
ultimately these only accrue to a relatively small number of households. In a country where famine and 
drought have greatly affected food security for its citizens, the government of Kenya needs to prioritize 
the limited available arable land towards assuring more food crop production for domestic consumption 
than cash food production for the export market. Moreover, the fact that Kenya has also recently faced 
pesticide issues for the green beans in the EU market, the actors at the micro level should continue to 
improve their FSMS in a more sustainable way to guarantee safety of the green beans for both the 
domestic and export markets. 
 
????
?
7.3.2 The situation in Uganda 
Uganda has barely benefited from its scanty hot pepper exports to the European market but it has enjoyed 
sufficient food production for domestic consumption and has continued to be a stronghold in staple food 
production in the East African region. However, the current situation shows that food safety compliance 
and enforcement for both the export and domestic markets is weak. The government of Uganda needs 
to prioritize establishing a legal framework to handle food safety issues as well as an enforcement 
strategy that will guarantee food safety improvements while also strengthening food security and 
supporting improved productivity and livelihoods. 
The question is how can the hot pepper chain and/ or conventional fresh produce sector in Uganda evolve 
more quickly and more efficiently towards improved food safety management systems? In other words, 
how can the process of market modernization, which includes improved food production systems, and 
food safety management systems be supported and encouraged? This research suggests three take-away 
lessons from the literature and observations during field surveys. These lessons are necessarily 
speculative, and thus also imply areas for future research. 
First, the government of Uganda has to appreciate that a national legal framework on food safety is very 
important to guide food safety policy design, as it provides the foundation for any actions on the 
enforcement strategy to improve food safety practices. Also a national legal framework on food safety 
is used to design food safety policy interventions and risk management systems. For example, since the 
late 2014 and currently in 2015, Uganda has been facing a challenge of excess MRLs of pesticides that 
has hit hard on the hot pepper subsector to the extent of the government issuing a public ban on all hot 
pepper exports to the EU market. However, this has created panic both within the government and the 
stakeholders involved because there is lack of a national platform to address this challenge. Therefore, 
the government of Uganda needs to develop public capacity for risk prioritization to inform any public 
interventions. This is well elaborated in the case of Kenya when they faced the same challenge for the 
green beans between 2012 and 2013. 
The second take-away is that, investments are required both in the private and public sectors in order 
to support chain actors in the hot pepper chain to comply with agro-food standards required for accessing 
markets. Uganda needs to invest substantially in supporting the competitiveness of horticultural value 
chains with export potential. In the hot pepper chain, there is an urgent need to invest in export-oriented 
support services related to conformity of products to market requirements in order to expand trade and 
earn higher returns. In particular, capacity building on FSMS implementation at farm and trade levels is 
paramount. The government of Uganda can adapt the same success lessons it has applied to improve 
food safety regulation and performance from two export chains namely; the organic fresh produce 
subsector and the tilapia fish export chain which faced food safety related bans in the EU export market 
(refer to Chapter 2). Another important aspect is to foster public-private partnerships to investigate what 
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is feasible and to address weak enforcement capacity in Uganda through leveraging industry incentives. 
In Kenya, this has worked well and it has been revealed that a strong private-public partnership role in 
food safety regulations for export in the fresh produce sector has been important in the adoption of 
approaches that are acceptable to the private sector and viable in practice to enable actors comply with 
the higher food safety demands.  
The third take-away is to understand that implementing effective FSMS at hot pepper farms and export 
companies will require proper coordination along the supply chain, so as to ensure that risk-reducing 
practices are followed. In particular, producer organizations for new farmer groups have to be introduced 
to facilitate coordination of food control and assurance activities. Effective coordination of hot pepper 
actors will enable handling and hygiene practices during harvesting, grading and packing of hot peppers 
to be closely monitored. However, there are still significant hurdles to overcome in implementation of 
improved FSMS in Uganda where the prevailing traditional based food system still dominates in the 
country. For instance, during the diagnostic tool surveys the indicator on assurance activities that require 
farmers to keep records on the type and quality of inputs used was not in place for majority of the hot 
pepper farmers in Uganda. Keeping most of these records requires special skills and functional literacy, 
and is therefore a significant hurdle to the illiterate and low skilled farmers. There is therefore need for 
training and sensitizing farmers on farm level documentation and record keeping in the simplest ways 
possible and also adherence to hygiene practices to maintain product quality and safety. In addition, 
deliberate efforts by hot pepper farmers and exporters should be made towards investments so as to 
increase the produce shelf life, reduce post-harvest losses, and improve acceptance in the international 
markets. Particular areas which need improvement include but not limited to; use of non-refrigerated 
trucks and motor bikes to transport hot peppers from long distances to export companies, poor handling 
premises used to handle the peppers at export company facilities (sorting is done in open space without 
temperature controlled conditions and on floor fiber mats), workers do not wear special clothes and 
rubber boots in the sorting sheds and they are also not required to wash hands at regular intervals. The 
specific recommendations at all the three levels of the supply chain in Uganda are summarised in figure 
7.2. 
This PhD study has contributed to the advancement of knowledge on FSMS by applying the FSMS 
diagnostic instruments for the global context to fresh produce supply chains in two East African 
countries on a sector level. This study can be replicated for other food sectors in other African countries 
with an aim of setting up sector based recommendations for improvement of FSMS in different food 
sectors. 
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Figure 7.2: Specific recommendations at all the three levels of the fresh produce supply chain in 
Uganda 
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7.3.3 Limitations and future research 
The results of the present study are undoubtedly meaningful for a better explanation and understanding 
of the cross-country differences in modalities and incentives for implementation of Food Safety 
Management Systems (FSMS) in the supply chain at both the farm and trade levels in the two East 
African neighboring countries. Nonetheless, the choice for a specific research design, with its 
corresponding materials and methods also imposed some limitations on this doctoral research. 
The cross-sectional data were obtained from a representative sample of respondents from Kenya and 
Uganda. These countries are rather few, which could have its drawbacks with respect to the validity of 
a generalization of our findings for the rest of the other three East African Community member states 
(Burundi, Rwanda and Tanzania) not included in this study. Future research focusing on FSMS 
assessments including all other EAC member states (Burundi, Rwanda and Tanzania with their top 
export fruits and vegetables) apart from only Kenya and Uganda is recommended. 
This broad type of study on FSMS assessments across the five EAC member states would yield three 
results; i) A well elaborated sector based insight into the performance of FSMS for fresh produce in 
EAC and ii) A detailed assessment of the role of micro, meso and macro organization levels of the 
supply chain towards the implementation of sustainable FSMS practices for fresh produce in the EAC 
and iii) A detailed guideline on possible improvements on the performance of the FSMS  in the fresh 
produce sector in the EAC. 
 
All  these findings from the FSMS surveys that were done relate with the FSMS diagnostic tools, as 
research tools, which the respondents in both Kenya and Uganda found to be quite lengthy, thus, making 
it hard for them to focus during the interviews. Especially for the case of Uganda, the farmers found 
some difficulty in fully understanding all the terminologies used in the FSMS diagnostic tools. Therefore 
a simpler version of the FSMS diagnostic tool is recommended for the small scale farmers with low 
literacy levels in developing countries. The tool would be applied as a stand-alone tool for internal self-
checking as often required in QA standards to prepare for third party audits. 
Finally, quite a number of scientific studies have been conducted on food safety issues of the fresh 
produce supply chain in Kenya while in Uganda most of work done about the fresh produce supply chain 
is grey literature (government reports and NGO reports). This has made it difficult to have substantial 
and recent scientific based literature to exhaustively compare these two case study countries.  
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